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(54) COMPOSITE OXIDE. METHOD FOR MANUFACTURING THE SAME, EXHAUST GAS 
CATALYST AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite oxide 
maximally developing the characteristics of respective metal 
elements constituting the composite oxide and useful as a carrier 
of an exhaust gas cleaning catalyst. 

SOLUTION: More than one kinds of aqueous solutions of acid salts 
of metals are prepared and a plurality of acid salts are 
successively added to an alkali aqueous solution capable of 
neutralizing all of the acid salts to form a precipitate which is, in 
turn, baked to manufacture the composite oxide wherein an oxide 
or solid solution comprising, for example, AI203, Ce02 and Zr02 is 
dispersed in flocculated particles with a particle size of 20 ^m or 
less as fine particles with a particle size of 50 nm or less and the 
flocculated particles are different in the distribution of metal 
elements between the surfaces and interiors thereof. For example, 
in constitution such that AI203 is much in the surfaces of the 
flocculated particles, the surface concentration of Ce02 is lowered 
and, therefore, the deterioration of Rh can be suppressed in a case 
supporting Rh as a catalyst. If the composite oxide is precipitated 



CLEANING 




from an aqueous solution containing Al and La, La203 is contained only in AI203 and the heat resistance 
of AI203 is enhanced and AI203 forms a solid solution along with Ce02-Zr02 to make it possible to 
suppress the lowering of oxygen occluding and discharge capacity. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A multiple oxide, wherein mean particle diameter which an oxide of two or more 
sorts of metallic elements which make the shape of a particle with an average diameter of 
50 nm or less condensed consists of floe of 20 micrometers or less and this floe differs 
[ inside / the surface and ] in distribution of a metallic element 

[Claim 2]The multiple oxide according to claim 1 , wherein said thing [ that two or more 

metallic elements of a seed are at least one side and aluminum of Ce and Zr ]. 

[Claim 3]The multiple oxide according to claim 2, wherein at least a part of CeO^ and ZrO^ 

serve as a solid solution. 

[Claim 4]The multiple oxide according to claim 1, wherein said thing [ that two or more 
metallic elements of a seed are aluminum, Zr, and Ti ]. 

[Claim 5]The multiple oxide according to claim 4, wherein at least a part of ZrOg and TiO^ 
serve as a solid solution. 

[Claim 6]A multiple oxide given in either claim 2, wherein, as for said floe, more than 
70mol% of this rare earth element oxide is dissolving in aluminum O including a rare earth 

element oxide further, and claim 4. 

[Claim 7]The multiple oxide according to claim 1, wherein said thing [ that two or more 
metallic elements of a seed are at least two sorts chosen from aluminum, Ce, Zr, Y, Si, Ti, 
Mg, and Pr ]. 

[Claim 8]The multiple oxide according to claim 7, wherein a dissolution rate of Y^O^ to 
inside of Ce02 is less than 10 mol % and a dissolution rate of YgO^ to ZrOg is more than 90 
mol %. 

[Claim 9]The multiple oxide according to claim 7 in which said floe is further characterized 
by more than 70mol% of this rare earth element oxide dissolving in aluminum203 including 

a rare earth element oxide except Y^O^. 

[Claim 10]A multiple oxide given in either claim 6, wherein said rare earth element oxide is 
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La^O^, and claim 9. 

[Claim 11]Mean particle diameter which particles of the 2nd oxide phase with a different 
average diameter [ from particles of the 1st oxide phase with an average diameter of 50 nm 
or less and this 1st oxide phase ] of 50 nm or less condensed consists of floe of 20 
micrometers or less, A multiple oxide, wherein it high-distributes mutually with particles 
which form a 30 or less-aspect ratio crystal, and consist of this 2nd oxide phase and 
particles which consist of this 1st oxide phase constitute this floe. 

[Claim 12]The multiple oxide according to claim 11 by which particles of the 3rd different 
oxide phase from said 1st oxide phase and said 2nd oxide phase being included further. 
[Claim 13]An average diameter. Mean particle diameter which particles of the 2nd oxide 
phase of 30 nm or less condensed in a different average diameter from particles of the 1st 
oxide phase of 100 nm or less and this 1st oxide phase consists of floe of 20 micrometers 
or less, A multiple oxide currently distributing most particles which particles which consist of 
this 1st oxide phase have fine pores with a main pole diameter of 5-20 nm among particles, 
and these fine pores occupy not less than 50% of all the fine pores in the range of **2-nm 
main pole diameter, and consist of this 2nd oxide phase in these fine pores. 
[Claim 14]The multiple oxide according to claim 13 characterized by most distributing 
particles of this 3rd oxide phase in said fine pores including further particles of the 3rd 
different oxide phase from said 1st oxide phase and said 2nd oxide phase. 
[Claim 15]The multiple oxide according to any one of claims 1 1 to 14, wherein a metallic 
element which constitutes said 1st oxide phase, said 2nd oxide phase, and said 3rd oxide 
phase is at least two sorts chosen from aluminum, Ce, Zr, Ti, Mg, La, Pr, and Si. 
[Claim 16]ln inside of the atmosphere The multiple oxide according to any one of claims 1 1 
to 15 having the characteristic that a crystallite diameter of each oxide after calcinating at 
700 ** for 5 hours is set to 10 nm or less. 

[Claim 17]A catalyst for emission gas purification which supports catalyst metal to a multiple 
oxide of at least one statement of claim 1 - claim 16, and is characterized by things. 
[Claim 18]Are a catalyst for emission gas purification characterized by comprising the 
following, and to either [ at least ] this 1st carrier or this 2nd carrier. A catalyst for emission 
gas purification, wherein mean particle diameter from which an oxide of two or more sorts 
of metallic elements distributes as a particle with an average diameter of 50 nm or less, and 
distribution of a metallic element differs by the surface and an inside contains floc of 20 
micrometers or less. 
A ca rri e r s u bs t ra te . 

The 1st catalyst bed that consisted of catalyst metal supported by the 1st carrier including 
the 1st oxide phase according to claim 11 or 13 and this 1st carrier, and was formed in the 
surface of this carrier substrate, The 2nd catalyst bed that consisted of catalyst metal 
supported by the 2nd carrier including the 2nd oxide phase according to claim 11 or 13 and 
this 2nd carrier, and was formed in the upper surface of this 1st catalyst bed. 



http://www4.ipdlinpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://\^ 5/23/2008 



JP,2002-331238,A [CLAIMS] 



Pages of 5 



[Claim 19]The catalyst for emission gas purification according to claim 18, wherein a 
metallic element which constitutes said floe contained in either [ at least ] said 1st carrier or 
said 2nd carrier is at least two sorts chosen from aluminum, Ce, Zr, Ti, Mg, La, Pr, and Si. 
[Claim 20]The catalyst for emission gas purification according to claim 19, wherein said floe 
is contained in said 1st carrier. 

[Claim 21]A catalyst for emission gas purification given in either claim 19, wherein a CeO^- 
ZrO^ solid solution is contained in an inside of said floe, and claim 20. 

[Claim 22]The catalyst for emission gas purification according to any one of claims 19 to 21 , 
wherein aluminum^O^ stable by La203 is contained in the surface of said floe. 

[Claim 23]The catalyst for emission gas purification according to any one of claims 19 to 22, 
wherein hollow shape aluminum203 is contained in said 2nd carrier. 

[Claim 24]A catalyst for emission gas purification characterized by comprising the following. 
A carrier layer formed on the surface of a carrier substrate. 

Mean particle diameter from which an oxide of two or more sorts of metallic elements 
distributes as a particle with an average diameter of 50 nm or less to this carrier layer, and 
distribution of a metallic element differs by the surface and an inside in it in a catalyst for 
emission gas purification which consists of catalyst metal supported by this carrier layer is 
floe and zeolite particles of 20 micrometers or less. 

[Claim 25]A catalyst for emission gas purification which consists of a carrier layer formed in 
the surface of a carrier substrate characterized by comprising the following, and catalyst 
metal supported by this carrier layer. 

A lower layer in which this carrier layer contains zeolite particles. 

Mean particle diameter from which it is formed in the surface of this lower layer, an oxide of 
two or more sorts of metallic elements distributes as a particle with an average diameter of 
50 nm or less, and distribution of a metallic element differs by the surface and an inside is 
floe of 20 micrometers or less. 

[Claim 26]A catalyst for emission gas purification given in either of claims 24 and claims 25 
characterized by comprising the following. 

At least a kind of oxide in which said floe is chosen from aluminum, Si, and Ti. 
At least a kind of oxide chosen from Ce and Pr. 

[Claim 27]The catalyst for emission gas purification according to claim 26, wherein said floe 
contains further an oxide of at least a kind of metal chosen from La, Nd, Mg, and Ca. 
[Claim 28]The catalyst for emission gas purification according to any one of claims 24 to 27, 
wherein said catalyst metal is supported by said floe. 

[Claim 29]Said floe is in the atmosphere. The catalyst for emission gas purification 
according to any one of claims 24 to 28 having the characteristic that a crystallite diameter 
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of an oxide is 10 nm or less, also after calcination of 5 hours at 700 **. 
[Claim 30]A manufacturing method of a multiple oxide preparing two or more kinds of 
metaled acid-base solution, carrying out consecutive addition of two or more sorts of 
solution of this acid chloride into an alkaline aqueous solution which can neutralize the 
whole quantity of this acid chloride, generating a sediment, and calcinating this sediment. 
[Claim 31]A manufacturing method of the multiple oxide according to claim 30 performing 
maturation treatment in the state where water fully exists in suspended^tate voice which 
made carrier fluid a solution which contains water or water for said sediment generated one 
by one, or a system. 

[Claim 32]A manufacturing method of a multiple oxide calcinating a sediment which 
prepared two or more kinds of metaled acid-base solution, mixed each solution and alkali 
solution of this acid chloride, formed precipitate, respectively and mixed those precipitate. 
[Claim 33]A manufacturing method of the multiple oxide according to claim 32 calcinating a 
sediment which performed maturation treatment in the state where water fully exists in 
suspended state voice which made carrier fluid a solution which contains water or water for 
at least one of this the formed precipitate of each, or a system, and mixed those precipitate. 

[Claim 34]Prepare two or more kinds of metaled acid-base solution, mix a kind of solution 
and alkali solution of this acid chloride before long at least, and precipitate is formed, A 
manufacturing method of a multiple oxide calcinating a sediment which performed 
maturation treatment in the state where water fully exists, added the remaining solutions of 
this acid chloride after that, formed precipitate further in suspended state voice which made 
carrier fluid a solution which contains water or water for at least one of these the precipitate, 
or a system, and was subsequently obtained. 

[Claim 35]Prepare two or more kinds of metaled acid-base solution, mix a kind of solution 
and alkali solution of this acid chloride before long at least, and precipitate is formed, 
Maturation treatment is performed in the state where water fully exists in suspended state 
voice which made carrier fluid a solution which contains water or water for at least one of 
these the precipitate, or a system, A manufacturing method of a multiple oxide calcinating a 
sediment obtained after performing maturation treatment in the state where water fully 
exists in suspended state voice which made carrier fluid a solution which adds the 
remaining solutions of this acid chloride after that, forms precipitate further, and contains 
water or water, or a system. 

[Claim 36]ln a process in which precipitate is formed, it is in a usual state. A manufacturing 
method of the multiple oxide according to any one of claims 30 to 35 agitating with a shear 
rate more than a 1000-/second. 

[Claim 37]A manufacturing method of a catalyst for emission gas purification characterized 
by a thing of acid-base solution of the metal according to any one of claims 30 to 36 
included for the precious metals in a kind at least. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a multiple oxide useful as a carrier of the 
catalyst for emission gas purification, its manufacturing method and the catalyst for 
emission gas purification that makes this multiple oxide a carrier, and its manufacturing 
method. 
[0002] 

[Description of the Prior Art]The three way component catalyst which performs 
simultaneously oxidation of CO and HC in exhaust gas and reduction of NO , and purifies 

them as a catalyst for emission gas purification of a car is used conventionally. The carrier 
layer which becomes a heat-resistant honeycomb substrate which consists of cordierites 
etc., for example from gamma-aluminum ^O^ as such a three way component catalyst is 

formed, and the thing which made the carrier layer support catalyst metal, such as platinum 
(Pt) and rhodium (Rh), is known widely. 

[0003]By the way, it is mentioned that specific surface area is large and heat resistance is 
high as conditions for a carrier of being used for an exhaust gas cleaning catalyst, and, 
generally aluminum^O^, SiO^, ZrO^, TiO^, etc. are used in many cases. Easing 

atmosphere change of exhaust gas is also performed by using together CeO^ with oxygen 

occlusion discharge ability. It is also known that the endurance of the oxygen occlusion 
discharge ability of CeO^ can be improved by using CeO^ as a multiple oxide with ZrO^- 

[0004] However, if exposed to an elevated temperature which exceeds 800 ** in the 
conventional catalyst for emission gas purification, The fall of the specific surface area of 
the carrier by sintering and the grain growth of catalyst metal arose, and in order for the 
oxygen occlusion discharge ability which CeO^ has further to also fall, there was fault that 

purification performance fell remarkably. 

[0005]By strengthening of emission control in recent years, the necessity of purifying 
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exhaust gas from engine start also at very short time is very high. For that purpose, a 
catalyst must be activated more at low temperature and an effluent control ingredient must 
be purified. The catalyst which supported Pt especially to CeO^ excels in the performance 

which purifies CO from low temperature. If such a catalyst is used, by lighting CO at low 
temperature, CO adsorption poisoning of Pt will be eased and the ignitionability of HC will 
improve. Since warming up of a catalyst surface is promoted by this, HC can be purified 
from a low temperature region. In this catalyst, since is generated by the water gas shift 

reaction in a low temperature region, reduction purifying of the NO can be carried out from 

a low temperature region by the reaction of that H and NO . 

[0006]However, in the catalyst which supported Pt etc. to the conventional CeOg, it is 

lacking in the endurance in actual exhaust gas, and CeO^ carries out sintering with heat 

and it is not practical. In order to use it in actual exhaust gas, there is the necessity of 
raising heat resistance without losing the character of CeO^- Since grain growth may arise 

in Pt in connection with sintering of CeO^ and activity may fall, stabilization of Pt on a 
carrier is called for. 

[0007]lf the three way component catalyst which contains CeO^ in a carrier is also exposed 

to an elevated temperature, the oxygen occlusion discharge ability revealed by CeO^ will 

fall. The dissolution to sintering of CeO^ and the grain growth of the precious metals 

currently supported, oxidation of the precious metals, and CeO^ of Rh, etc. cause this. And 

in a catalyst with low (there are few amounts of CeO^) oxygen occlusion discharge ability, it 

will be easy to be exposed to the atmosphere in which the precious metals are changed, 
and degradation (condensation and dissolution) of the precious metals will be promoted 
further. 

[0008]Then, the catalyst for emission gas purification which supported catalyst metal to the 
multiple oxide support which becomes JP,4-4043,A from the multiple oxide of 
aluminum^O^, CeO^, and ZrO^ is indicated. And it is indicated since it has high purification 

performance and the fall of the oxygen occlusion discharge ability of Ce02 is controlled by 

the gazette as the reason, also after performing the catalyst which supported arbitrary 
catalyst metal, and high temperature firing of 850 ** to such multiple oxide support. JP,7- 
30031 5,A has the indication of the oxide support which settled Ce and Zr ions and was 
formed by adding a charged particle (aluminum^O ). 

[0009]Such multiple oxide support prepares the oxide precursor which contains two or more 
metallic elements with an alkoxide process, a coprecipitation method, etc., and is 
manufactured by calcinating It. Especially, since material cost of a coprecipitation method is 
cheap compared with an alkoxide process etc., it has an advantage which becomes cheap 
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[ the multiple oxide obtained ], and is widely used for manufacture of a multiple oxide. 
[0010]For example, use Rh as catalyst metal and JP,9-141098,A is made to coprecipitate 
from the mixed water solution of the metaled water soluble salt and the water soluble salt of 
Zr which are chosen from Mg, Ca, Sr, Ba, Y, and La, The catalyst for emission gas 
purification with the catalyst component supporting layer who comprised a multiple oxide 
which calcinates it is indicated. By considering it as such multiple oxide support, the high 
temperature durability of Rh and catalytic activity improve, and the low-temperature activity 
and purification performance after elevated-temperature durability improve remarkably. 
[001 1]Since Rh is excellent in reduction activity, it is catalyst metal indispensable for the 
catalyst for emission gas purification in oxidation activity high Pt. However, in the catalyst 
which supported Pt and Rh to multiple oxide support which was described above, although 
the grain growth of Pt is controlled, the fault that the solid phase reaction of Rh and CeO^ 

arises in high-temperature-oxidation atmosphere, and Rh is deactivated still remains. 
[0012]On the other hand, it is ******. |t is the mixture of alumina and lanthanide oxide 
manufactured with the coprecipitation method by No. 2893648, and 20 to 30% of fine pores 
are. The catalyst using the carrier containing the porous particles which are 400A or less is 
reported. Since this porous particle is excellent in heat resistance, the grain growth of the 
precious metals can be controlled and solid phase reaction with Rh is not produced, either. 
[001 3]a coated layer is made the patent No. 253516 gazette with the two-layer structure ~ 
the catalyst for emission gas purification which formed in the upper layer the catalyst bed 
which supported Rh to the carrier which becomes a lower layer from aluminum O and 

ZrO^ about the catalyst bed which supported Pt to aluminumgO^ is indicated. By having 

composition with such two or more catalyst beds, the functional assignment of each class 
can be made to perform more efficiently, and while activity improves, faults, such as grain 
growth of the catalyst metal by an interaction, can be controlled. 

[0014]On the other hand, zeolite has HC adsorption capacity. Then, by using zeolite for a 
carrier, HC is adsorbed, discharge is controlled and raising the purifying rate of HC from 
low temperature to an elevated temperature is known for catalyst metal oxidizing HC 
emitted from zeolite by the pyrosphere which became more than active temperature in the 
low temperature region. Therefore, since oxygen occlusion discharge ability will also be 
revealed in addition to HC adsorption capacity if the carrier which used zeolite, CeO^, etc. 

together is used, it is expected that the purifying rate of HC will improve further by 
adjustment of atmosphere change. 

[0015]Furthermore, NO occlusion reduction type catalyst is put in practical use in recent 

years as a catalyst which purifies the exhaust gas from a lean combustion gasoline engine. 
This NO occlusion reduction type catalyst supports NO occlusion material and the 

precious metals, such as an alkaline metal and alkaline-earth metals, to porous carriers, 
such as aluminum^O^. By the Lean side, occlusion of the NO is carried out to NO 

2 3' X X 
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occlusion material by controlling an air-fuel ratio by this NO occlusion reduction type 

catalyst to become pulse form from the fuel Lean side fuel SUTOIKI - a rich side. And NO^ 

by which occlusion was carried out is emitted by SUTOIKI - a rich side, reacts to reducible 
components, such as HC and CO, by the catalysis of the precious metals, and is purified. 
Therefore, since discharge of NO is controlled at the Lean side, NO decontamination 

capacity high as a whole is revealed. 

[001 6] However, in exhaust gas, SO^ which the sulfur (S) contained in fuel burned and 

generated is contained, and it oxidizes with the precious metals in hyperoxia atmosphere, 
and serves as SO . And this became sulfuric acid easily with the steam contained in 

exhaust gas, these reacted to NO occlusion material, sulfite salt and sulfate generated, 

and it became clear that NO occlusion material carries out poisoning degradation by this. 

This phenomenon is called sulfur poisoning. Since porous carriers, such as aluminum^O^, 

had the character to be easy to adsorb SO , they had the problem that the above- 

mentioned sulfur poisoning was promoted. And when NO occlusion material became 

sulfite salt and sulfate in this way, it becomes impossible to already have carried out 
occlusion of the NO , and, as a result, there was fault that NO decontamination capacity 

X X 

after durability fell, with the above-mentioned catalyst. 

[0017]Then, it is possible to use an oxide with big acidity, such as TiO^. TiOg Since acidity 
is large compared with aluminum O , as a result of compatibility with SO becoming low, it 

^ o X 

becomes possible to control the sulfur poisoning of NO occlusion material. 
[0018] 

[Problem(s) to be Solved by the lnvention]By the way, by strengthening of emission control 
in recent years, or the increase in high speed operation, emission temperature becomes 
very high and the further heat-resistant improvement is called for. SO which the sulfur 

X 

component in fuel burned and generated adsorbs on a carrier, and the fall phenomenon 
(sulfur poisoning of catalyst metal) of the decontamination capacity by covering catalyst 
metal also poses a problem. 

[0019]However, in the conventional catalyst for emission gas purification which made the 
multiple oxide the carrier, heat resistance and sulfur poisoning-proof nature had a limit. This 
is considered to be in the place where the characteristic of each metallic oxide is not fully 
revealed. 

[0020]For example, when it is used for JP,4-4043,A by a not less than 1000 ** pyrosphere 
with the catalyst for emission gas purification of a statement for a long time, the grain 
growth of CeO^ and not only ZrO^ but aluminum^O^ which is an ingredient which mainly 

bears heat resistance is remarkable. Therefore, the catalyst metal supported on this carrier 
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also has the fault of being easy to carry out grain growth, and there Is a problem that it does 
not improve, so that endurance was expected. 

[0021]Although TiO^ is excellent in sulfur poisoning-proof nature, if independent, early 

purification activity runs short. Then, it is possible to use the multiple oxide of T\0^, 

aluminum„0-, etc. The catalyst which made such a multiple oxide the carrier is excellent in 

sulfur poisoning-proof nature, and has high specific surface area. However, this multiple 
oxide also had the fault that the grain growth of aluminunrigOg which is an ingredient which 

bears heat resistance was remarkable. 

[0022]Whi!e this invention is made in view of such a situation and raises heat resistance 
further, the maximum is revealed and the feature of each metallic oxide which constitutes a 
multiple oxide sets it as the main purpose to provide a multiple oxide useful as a carrier of 
the catalyst for emission gas purification. 
[0023] 

[Means for Solving the Problem]Mean particle diameter in which an oxide of two or more 
sorts of metallic elements which make the shape of a particle with an average diameter of 
50 nm or less condensed the feature of a multiple oxide of this invention which solves an 
aforementioned problem consists of floe of 20 micrometers or less, and there is floe in 
distribution of a metallic element differing by the surface and an inside. 
[0024]The feature of another multiple oxide of this invention. Mean particle diameter which 
particles of the 2nd oxide phase with a different average diameter [ from particles of the 1st 
oxide phase with an average diameter of 50 nm or less and the 1st oxide phase ] of 50 nm 
or less condensed consists of floe of 20 micrometers or less. It is in high-distributing 
mutually with particles which form a 30 or less-aspect ratio crystal, and consist of the 2nd 
oxide phase, and particles which consist of the 1st oxide phase constituting floe. 
[0025]Furthermore, the feature of a multiple oxide of another this invention. An average 
diameter. Mean particle diameter which particles of the 2nd oxide phase of 30 nm or less 
condensed in a different average diameter from particles of the 1st oxide phase of 100 nm 
or less and the 1st oxide phase consists of floe of 20 micrometers or less, Particles which 
consist of the 1st oxide phase have 5-20-nm fine pores among particles, and these fine 
pores occupy not less than 50% of all the fine pores in the range of **2-nm main pole 
diameter, and there are most particles which consist of the 2nd oxide phase in distributing 
in these fine pores. 

[0026]And the feature of one catalyst for emission gas purification of this invention supports 
catalyst metal to the above-mentioned multiple oxide, and is in things. 
[0027]A catalyst for emission gas purification of this invention is good also as composition 
with a uniform carrier layer, and can also be used as a carrier layer of the two-layer 
structure which differs in a carrier kind. The feature of a catalyst for emission gas 
purification of this invention like the latter, The 1st catalyst bed that consisted of a carrier 
substrate and catalyst metal supported by the 1st carrier including the 1st oxide phase 
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according to claim 1 1 or 1 3 and the 1st carrier, and was formed on tlie surface of a carrier 
substrate, The 2nd catalyst bed that consisted of catalyst metal supported by the 2nd 
carrier including the 2nd oxide phase according to claim 1 1 or 13 and the 2nd carrier, and 
was formed in the upper surface of the 1st catalyst bed, It is a catalyst for ****** emission 
gas purification, and is in mean particle diameter from which an oxide of two or more sorts 
of metallic elements distributes as a particle with an average diameter of 50 nm or less, and 
distribution of a metallic element differs by the surface and an inside containing floe of 20 
micrometers or less in either [ at least ] the 1st carrier or the 2nd carrier. 
[0028]lt is also preferred that zeolite is included in a carrier layer, and the feature of such a 
catalyst for emission gas purification of this invention, In a becoming catalyst for emission 
gas purification, from a carrier layer formed on the surface of a carrier substrate, and 
catalyst metal supported by carrier layer, to a carrier layer. It is in mean particle diameter 
from which an oxide of two or more sorts of metallic elements distributes as a particle with 
an average diameter of 50 nm or less, and distribution of a metallic element differs by the 
surface and an inside containing floe and zeolite particles of 20 micrometers or less. 
[0029]lt is also preferred that zeolite is furthermore included in one layer of a catalyst of the 
two-layer structure, and the feature of such a catalyst for emission gas purification of this 
invention, In a becoming catalyst for emission gas purification, from a carrier layer formed 
on the surface of a carrier substrate, and catalyst metal supported by carrier layer, a carrier 
layer. It is in a thing of a lower layer containing zeolite particles and the upper layer in which 
mean particle diameter from which it is formed on the surface of a lower layer, an oxide of 
two or more sorts of metallic elements distributes as a particle with an average diameter of 
50 nm or less, and distribution of a metallic element differs by the surface and an inside 
contains floe of 20 micrometers or less for which the two-layer structure is made at least. 
[0030]The feature of a manufacturing method of this invention that a multiple oxide of this 
invention can be manufactured prepares two or more kinds of metaled acid-base solution, 
carries out consecutive addition of two or more sorts of acid-base solution into an alkaline 
aqueous solution which can neutralize the acid-base whole quantity, generates a sediment, 
and there is in calcinating a sediment. 

[0031 ]lt is desirable to perform maturation treatment in the state where water fully exists in 
suspended state voice which made carrier fluid a solution which contains water or water for 
a sediment generated one by one, or a system. 

[0032]There is the feature of another manufacturing method of this invention in calcinating 
a sediment which prepared two or more kinds of metaled acid-base solution, mixed each 
acid-base solution and alkali solution, formed precipitate, respectively and mixed those 
precipitate. It is desirable to calcinate a sediment which performed maturation treatment in 
the state where water fully exists in suspended state voice which made carrier fluid a 
solution which contains water or water for at least one of the formed precipitate of each also 
in the case of this method, or a system, and mixed those precipitate. 
[0033]Furthermore, the feature of a manufacturing method of another this invention, 
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Prepare two or more kinds of metaled acid-base solution, mix a kind of solution and alkali 
solution of this acid chloride before long at least, and precipitate is formed, In suspended 
state voice which made carrier fluid a solution which contains water or water for at least one 
of the precipitate, or a system, maturation treatment is performed in the state where water 
fully exists, the remaining acid-base solutions are added after that, precipitate is formed 
further, and it is in calcinating a sediment subsequently obtained, 

[0034]And further the feature of a manufacturing method of another this invention, Prepare 
two or more kinds of metaled acid-base solution, mix a kind of acid-base solution and alkali 
solution before long at least, and precipitate is formed. Maturation treatment is performed in 
the state where water fully exists in suspended state voice which made carrier fluid a 
solution which contains water or water for at least one of the precipitate, or a system, The 
remaining acid-base solutions are added after that, precipitate is formed further, and it is in 
calcinating a sediment obtained after performing maturation treatment in the state where 
water fully exists in suspended state voice which made carrier fluid a solution containing 
water or water, or a system. 

[0035]ln a process in which precipitate is formed in a manufacturing method of above- 
mentioned this invention, it is in a usual state. It is desirable to agitate with a shear rate 
more than a 1000-/second. 

[0036]The feature of a manufacturing method of a catalyst for emission gas purification of 
this invention is in a thing of acid-base solution of metal given in a manufacturing method of 
above-mentioned this invention included for the precious metals in a kind at least 
[0037] 

[Embodiment of the lnvention]lt can choose from aluminum, Ce, Zr, Y, Si, Ti, Mg, and Pr as 
two or more sorts of metallic elements. 

[0038]ln mean particle diameter, in the multiple oxide of this invention, the oxide of two or 
more sorts of metallic elements is distributing as a particle with an average diameter of 50 
nm or less in floe of 20 micrometers or less. Therefore, two or more sorts of oxide particles 
are high dispersion states mutually, since oxide particles of a different kind intervene 
mutually, sintering of oxide particles of the same kind is controlled, and their heat 
resistance improves. 

[0039]Furthermore, floe differs [ multiple oxide / of this invention ] in distribution of the 
metallic element by the surface and an inside. Therefore, the feature of each metallic oxide 
which constitutes a multiple oxide from adjusting various oxide kinds the surface and inside 
floe is revealed, respectively. This effect shows up notably, when catalyst metal is 
supported and is made into a catalyst. So, catalyst metal is supported with the catalyst for 
emission gas purification of this invention to the multiple oxide of this invention. 
[0040]A particle with an average diameter of 50 nm or less means a primary particle, and 
floe with a mean particle diameter of 20 micrometers or less means the aggregated particle 
which particles (primary particle) condense. It is synonymous with mean particle diameter, 
and on these specifications, the mean particle diameter of particles was called "average 
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diameter", and "mean particle diameter" and expression are distinguislied for the mean 
particle diameter of floe from the average diameter. 

[0041 ]lf the average diameter of particles exceeds 50 nm, the specific surface area of an 
oxide will fall and purification activity will come to fall. Although the minimum in particular of 
the average diameter of particles does not have restriction, according to the manufacturing 
method of this invention, it is usually set to not less than 5 nm. As for the average diameter 
of a primary particle, it is more desirable that it is 30 nm or less, and it is still more desirable 
that it is 20 nm or less. 

[0042]The mean particle diameter office needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter office, 15 
micrometers or less are more desirable, and it is still more desirable that it is 8 micrometers 
or less. 

[0043] Although the surface office means the 1-7-micrometer-deep range from the 
outermost surface of floe, it is desirable to consider it as the 1-5-micrometer-deep range, 
and it is still more desirable to consider it as the range which is a depth of 1-3 micrometers. 
The inside of floe means the portion except the range of the above-mentioned surface. And 
although the grade from which distribution of a metallic element differs by the surface and 
an inside can be variously chosen according to the characteristic pulled out. For example, if 
it constitutes so that it may exist in an inside in the 10-40-mol% of range while the metallic 
element A exists in the surface in the 60-90-mol% of range to the whole quantity of the 
metallic element A, the characteristic of the oxide of the metallic element A which exists on 
the surface mostly will come to be revealed strongly. In the surface of floe, the oxide 
particles of other metallic elements B or the metallic element C intervene between the oxide 
particles of the metallic element A, Since the oxide particles of the metallic element A come 
to intervene inside floe between the oxide particles of other metallic elements B or the 
metallic element C, condensation of metallic oxides of the same kind is controlled, and heat 
resistance improves. If the surface metallic element A increases more than 90-mol% or the 
internal metallic element A increases more than 40-mor/o, the manifestation of the above- 
mentioned effect will become difficult. 

[0044]Hereafter, a metallic element is illustrated concretely and explained. 

[0045]For example, since aluminum^O^, CeO^, and ZrO^ exist in floe as a particle with an 

average diameter of 50 nm or less, respectively if two or more sorts of metallic elements 
are set to aluminum, Ce, and Zr, When an oxide of a different kind intervenes, sintering is 
controlled and heat resistance improves. Therefore, the multiple oxide or catalyst of this 

invention has the specific surface area more than 70-m /g even after the durability test of 
10 hours at 1000 ** among the atmosphere. Since particles exist by high distribution, 
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oxygen occlusion discharge ability with it is revealed. [ large specific surface area of Ce02 
and ] [ high ] 

[0046]As for CeO^ and ZrO^. in this multiple oxide or catalyst, it is desirable for at least the 

part to serve as a solid solution. The heat resistance of CeO^ improves further by this, and 

the still higher oxygen occlusion discharge ability even after elevated-temperature durability 
is revealed. 

[0047]And for example, since the surface concentration of CeO^ will fall if it has 

composition with much aluminum^O^ on the surface office, when Rh is supported on the 

floe surface, degradation by the dissolution to CeO^ of Rh can be controlled. In this case, 

as for the amount of aluminum^O^ of the surface of floe, it is desirable that it is [ 60-90 mol / 

of the total amount of aluminum^O^ ] %. If the surface amount of aluminum^O^ separates 

from this range, the manifesitation of the above-mentioned effect will become difficult. 
[0048]lf it has composition with many CeO^-ZrO^ solid solutions on the surface, when Pt is 

supported on the floe surface, while being able to control the grain growth of Pt, initial 
activity will improve. Since the contact interface of catalyst metal and CeO^ furthermore 

increases, while the oxygen occlusion discharge ability in a transient field improves, the 
grain growth of catalyst metal can be controlled, and heat resistance improves remarkably. 
In this case, as for the amount of CeO^-ZrO^ solid solutions of the surface of floe, it is 

desirable that it is [ 60-90 mol / of the CeO^-ZrO^ solid solution whole quantity ] %. If the 

surface amount of CeO^-ZrO^ solid solutions separates from this range, the manifestation 

of the above-mentioned effect will become difficult. 

[0049]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum^O^ including a rare earth element oxide 

further. While the heat resistance of aluminum^O^ improves by this, the fall of the oxygen 

occlusion discharge ability of CeO^ by dissolution of a rare earth element oxide can be 

controlled. It is still more desirable for more than 90mol% of a rare earth element oxide to 
dissolve in aluminum O . As this rare earth element oxide, although oxides, such as La, 

Nd, Sm, and Pr, are illustrated, La^O^ is the most preferred. 

[0050]And more than 70mol% of La^O^ dissolves in aluminumgO^, And if there is much 

aluminum^O^ in which ^^2^3 dissolved on the surface of floe and it is made an inside with 

composition with many CeO^ or Ce02-Zr02 solid solutions, while having high oxygen 

occlusion discharge ability, in order that heat resistance may be markedly alike and may 
improve, it is very suitable as a catalyst for emission gas purification for SUTOIKI burns 
used in the high temperature region of 900 or more **. In this case, it is desirable that they 
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are the amount of aluminum O in which ^st^O^ of the surface of floe dissolved, and 60-90- 
mol% of the whole quantity of aluminum203 in which LagO^ dissolved. If the amount of 
aluminum-0„ in which surface La.O, dissolved separates from this range, the 

2 3 ^ o 

manifestation of the above-mentioned effect will become difficult. 

[0051]ln the multiple oxide or catalyst of this invention, since aluminum^Og, ZrO^, and Ti02 

exist as a particle with an average diameter of 50 nm or less in floe, respectively if two or 
more sorts of metallic elements are set to aluminum. Zr, and Ti, heat resistance improves. 
Therefore, this multiple oxide is among the atmosphere. After the durability test of 5 hours 

has the specific surface area more than 80-m^/g at 800 **. Since TiO^ exists, the sulfur 
poisoning-proof nature of a catalyst improves. 

[0052]As for Zr02 and TiO^, in this multiple oxide or catalyst, it is desirable for at least the 

part to serve as a solid solution. The heat resistance of TiOg improves by this and sulfur 

poisoning-proof nature even with after [ high ] elevated-temperature durability is revealed. 
[0053]And for example, if it has composition with much aluminum^O^ on the surface office, 

it will be stabilized, catalyst metal can be supported and the endurance of a catalyst will 
improve. In this case, as for the amount of aluminum^O^ of the surface of floe, it is 

desirable that it is [ 60-90 mol / of the total amount of aluminum^O^ ] %. If the surface 
amount of aluminum^O^ separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0054]if it has composition with many ZrO -TiO solid solutions on the surface office, SO 

becomes difficult to adhere, and the sulfur poisoning-proof nature of a catalyst will be 
markedly alike, and will improve. In this ease, as for the amount of ZrO^-TiO^ solid 

solutions of the surface of floe, it is desirable that it is [ 60-90 mol / of the ZrO^-TiO^ solid 

solution whole quantity ] %. If the surface amount of ZrO^-TiO^ solid solutions separates 

from this range, the manifestation of the above-mentioned effect will become difficult. 
[0055]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum^O^ including a rare earth element oxide 

further. While the heat resistance of aluminum^O^ improves by this, the fall of the sulfur 

poisoning-proof nature of the ZrO^-TiO^ solid solution by dissolution of a rare earth element 

oxide is controlled. It is still more desirable for more than 90mol% of a rare earth element 
oxide to dissolve in aluminum^O^. As this rare earth element oxide, although oxides, such 

as La, Nd, Sm, and Pr, are illustrated, La^O^ is the most preferred. 

[0056]And more than 70mol% of ^^2^3 dissolves in aluminum^O^, and since heat 
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resistance is markedly alike and improves while the catalyst prepared from the carrier 
considered as composition with many Zr02-Ti02 solid solutions on the surface of floe has 

high sulfur poisoning-proof nature, very high activity is revealed also after the elevated- 
temperature durability under the atmosphere containing SO . In this case, as for the 

amount of Zr02-Ti02 solid solutions of the surface of floe, it is desirable that it is [ 60-90 

mol / of the ZrOg-TiO^ solid solution whole quantity ] %. If the surface amount of ZrO^-TiO^ 

solid solutions separates from this range, the manifestation of the above-mentioned effect 
will become difficult. 

[0057]Since aluminumgO^ and Ce02 exist as a particle with an average diameter of 50 nm 

or less in floe in the multiple oxide or catalyst of this invention, respectively if two or more 
sorts of metallic elements are set to aluminum and Ce, When an oxide of a different kind 
intervenes, sintering is controlled and heat resistance improves. Therefore, this multiple 
oxide or catalyst is among the atmosphere. After the durability test of 5 hours has the 

specific surface area more than 40-m^/g at 800 **. Since grain growth is controlled, CeO^ 

can control the grain growth of the catalyst metal (especially Pt) under rich - Lean change 
atmosphere. 

[0058]And for example, since the surface concentration of CeO^ will fall if it has 
composition with much aluminum^O^ on the surface office, degradation of Rh can be 
controlled when Rh is supported. In this case, as for the amount of aluminum^O^ of the 
surface of floe, it is desirable that it is [ 60-90 mol / of the total amount of aluminum^O^ ] %. 
If the surface amount of aluminum^O^ separates from this range, the manifestation of the 
above-mentioned effect will become difficult. 

[0059] If it has composition with much CeO^ on the surface of floe, an oxygen kind [ activity / 

carrier surface ] will increase and the early activation of a catalyst will become possible. In 
this case, as for the amount of CeO^ of the surface of floe, it is desirable that it is [ 60-90 

mol / of the total amount of CeO^ ] %. If the surface amount of CeO^ separates from this 

range, the manifestation of the above-mentioned effect will become difficult. 

[0060]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 

rare earth element oxide to dissolve in aluminum^O^ including a rare earth element oxide 

further. Thereby, the heat resistance of aluminum^O^ improves. More than 90mol% of a 

rare earth element oxide Dissolving in aluminum^O^ is still more desirable. As this rare 

earth element oxide, although oxides, such as La, Nd, Sm, and Pr, are illustrated, La2^3 

the most preferred. 

[0061 ]And more than 70mol% of La^O^ dissolves in aluminum^O^, and in the catalyst 
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prepared from the carrier considered as composition with much aluminum^O^ in which 
La^O^ dissolved on the surface of floe, the heat resistance of aluminum^O^ is markedly 
alike, and it improves, and it is stabilized as inclusion of CeO^ particles and exists, 
therefore, since the specific surface area of CeO^ is maintained highly, after elevated- 
temperature durability can boil the grain growth of catalyst metal markedly, and can control 
it, and its endurance improves. In this case, it is desirable that it is [ 60-90 mol / of the 
amount of aluminum^O^ in which ^^2^3 surface office dissolved, and aluminum202 

whole quantity in which La^O^ dissolved ] %. If the amount of aluminum^Og in which 
surface La O dissolved separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0062]ln the multiple oxide or catalyst of this invention, two or more sorts of metallic 
elements are set to aluminum, Ce, Zr, and Y, for example, the dissolution rate of Y^O^ to 

the inside of CeO^ is less than 10 mol %, and it is preferred that the dissolution rate of 

Y^O^ to ZrO^ uses more than 90 .mol %. In this case, since CeO^-AI^O^ multiple oxide 

powder and ZrO^-Y^O^ solid solution powder live together in the state of a particle in floe, It 

can be considered as the catalyst which the grain growth of catalyst metal (especially Pt) is 
controlled also after a Lean regular durability test, and shows high activity. 
[0063]ln this multiple oxide or catalyst, mean particle diameter in floe of 20 micrometers or 
less aluminum^O^, Since the metallic oxide or solid solution which consists of CeO^, ZrO^, 

and Y^O^ is distributing as a particle with an average diameter of 50 nm or less, 

respectively, when an oxide of a different kind intervenes, sintering is controlled and heat 
resistance improves. Therefore, this multiple oxide (catalyst) is among the atmosphere. 

After the durability test of 5 hours has the specific surface area more than 50-m /g at 800 



** 



. catalyst metal can be further supported with a high dispersion state by this, and while 
being able to control grain growth further, the low-temperature ignitionability of HC is 
markedly alike, and improves. 

[0064]ln this multiple oxide or catalyst, if it has composition with much aluminum and Ce on 
the surface, the activity under SUTOIKI atmosphere will improve. In this case, as for 
surface aluminum^O^ and the amount of CeO^ of floe, it is desirable that it is 60-90-mol%, 

respectively of the total amount of aluminum^O^ and the total amount of CeO^. If surface 

aluminum^O^ and the amount of CeO^ separate from this range, the manifestation of the 

above-mentioned effect will become difficult. If Zr and Y have many composition on the 
surface, the activity at the time of Lean regular will improve. In this case, as for surface 
ZrO^ and the amount of Y^O^ office, it is desirable that it is 60-90-mol%, respectively of the 
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total amount of ZrO^ and the total amount of Y^O^. If surface ZrO^ and the amount of Y^O^ 

separate from this range, the manifestation of the above-mentioned effect will become 
difficult. 

[0065]As for floe, in this multiple oxide or catalyst, it is desirable for more than 70mol% of a 
rare earth element oxide to dissolve in aluminum^O^ including rare earth element oxides 

other than Y further. Thereby, the heat resistance of aluminum^O^ improves. It is still more 

desirable for more than 90mor/o of a rare earth element oxide to dissolve in aluminum^O^. 

As this rare earth element oxide, although oxides, such as La, Nd, Sm, and Pr, are 
illustrated, La^O^ is the most preferred. 

[0066]and when more than 70mol% of ^^2^3 ^'^soives in aluminum^O^, it is markedly alike 

and improves, and the heat resistance of aluminum20^ is stabilized as inclusion of CeO^ 

particles, and exists. Therefore, since the specific surface area of Ce02 is maintained 

highly, after elevated-temperature durability can control the grain growth of catalyst metal 
further, and high activity is maintained. 

[0067]ln another multiple oxide or catalyst of this invention. The mean particle diameter 
which the particles of the 2nd oxide phase with a different average diameter [ from the 
particles of the 1st oxide phase with an average diameter of 50 nm or less and the 1st 
oxide phase ] of 50 nm or less condensed consists of floe of 20 micrometers or less, It high- 
distributes mutually with the particles which form a 30 or less-aspect ratio crystal, and 
consist of the 2nd oxide phase, and the particles which consist of the 1st oxide phase 
constitute floe. This multiple oxide or catalyst is in the atmosphere. It has the characteristic 
that the crystallite diameter of each oxide after calcinating at 700 ** for 5 hours is 
maintained by 10 nm or less, and excels in heat resistance extremely. Hereafter, the 1st 
oxide phase is called A phase and the 2nd oxide phase is called B phase. 
[0068]ln this multiple oxide or catalyst, within floe, the particles of an A phase are stabilized 
as a less than 30-aspect ratio crystal, and exist, and the grain growth of a mutual phase is 
controlled by intervening among the particles of a B phase. Since the particles of an A 
phase are stabilized as a crystal and exist, their surface stability improves. Therefore, sulfur 
poisoning-proof nature's improves while heat resistance of the catalyst [ using this multiple 
oxide as a carrier ] improves. If the aspect ratio of the particles of an A phase exceeds 30, 
the stability as a crystal will come to fall. Ten or less are [ 20 or less ] still more preferably 
good preferably. 

[0069]An A phase and a B phase are A phase: B phase=1 at the total mole ratio of the 
metallic element contained in each phase. : It is preferred to consider it as the range of 0.1- 
1:4. Control of the grain growth from which an A phase and a B phase separate from this 
range becomes difficult, and stability also comes to fall. 

[0070]An average diameter the above-mentioned floe The particles and average diameter 
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of an A phase of 100 nm or less consist of particles of a B phase of 30 nm or less, As for 
most particles which the particles which consist of A phases have 5-20-nm fine pores 
among particles, and these fine pores occupy not less than 50% of all the fine pores in the 
range of **2-nm main pole diameter, and consist of B phases, it is also preferred to have 
composition currently distributed in these fine pores. In such a multiple oxide, since at least 
two sorts of particles from which an average diameter and a phase differ within floe are 
distributing, the grain growth of the particles of a mutual phase is controlled. As for the A 
phase, since fine pores are controlled, the fall of specific surface area is controlled and the 
solid-phase-reaction nature of an A phase and other phases is controlled. Therefore, the 
catalyst using this multiple oxide is extremely excellent in heat resistance. 
[0071]This multiple oxide or catalyst can contain further the particles which consist of the 
3rd different oxide phase (C phase) from an A phase and a B phase. As for the particles 
which consist of a C phase, it is preferred that most is distributing in the fine pores of an A 
phase. 

[0072]As for an A phase, a B phase, or C phase, it is preferred that it is the multiple oxide 
or solid solution of at least two sorts of metal chosen from aluminum, Ce, Zr, Si, Ti, Mg, La, 
and Pr. For example, A phase If it is considered as aluminum^O^ crystal phase and a B 

phase is made into ZrO^-TiO^ solid solution phases, the catalyst metal supported by the A 

phase will be stabilized, its heat resistance will improve, and sulfur poisoning-proof nature 
will be revealed by the B phase. 

[0073]ln this multiple oxide or catalyst, if the average diameter of the particles which consist 
of B phases exceeds 30 nm, while specific surface area falls, the dispersibility of catalyst 
metal will fall. Therefore, since the activity of a catalyst falls, it is not desirable. The average 
diameter of the particles which consist of A phases. If it exceeds 100 nm The pore volume 
of 100 nm or less decreases, the dispersibility of catalyst metal falls, and activity falls. 
[0074]lf the fine pores of the particles which consist of A phases are smaller than 5 nm, it 
will become easy to produce the blockade of fine pores, and a larger grain child's than 20 
nm grain growth is large, specific surface area falls, and it is not desirable. Since there is 
fault to which the support efficiency of catalyst metal falls when the pore distribution of the 
fine pores of the particles which consist of A phases becomes large, the not less than 7-nm 
range of 15 nm or less of pore distribution is more preferably desirable not less than 5 nm 
20 nm or less. 

[0075]As for floe, also in this multiple oxide or catalyst, it is desirable for more than 70mol% 
of a rare earth element oxide to dissolve in aluminum^O^ including a rare earth element 

oxide further. While the heat resistance of aluminum^O^ improves by this, the fall of the 

sulfur poisoning-proof nature of the ZrO^-TiO^ solid solution by dissolution of a rare earth 

element oxide is controlled, for example. It is still more desirable for more than 90mol% of a 
rare earth element oxide to dissolve in aluminum^O^. As this rare earth element oxide. 



http.7/ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2^ 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 15 of 69 



although oxides, such as La, Nd, Sm, and Pr, are illustrated. La202 is the most preferred. 
[0076]For example, more than 70mol% of ^3i2'^3 ^'^solves in aluminum202, and since heat 

resistance is markedly alike and improves while the catalyst prepared from the carrier 
considered as the composition containing ZrO.-TiOg solid solution phases has high sulfur 

poisoning-proof nature, very high activity is revealed also after the elevated-temperature 
durability under the atmosphere containing SO . 

[0077]The 1st catalyst bed that the catalyst for emission gas purification of this invention 
consisted of a carrier substrate and catalyst metal supported by the 1st carrier containing 
an A phase and the 1st carrier, and was formed on the surface of the carrier substrate, 
Constitute [ ** ] with the 2nd catalyst bed that consisted of catalyst metal supported by the 
2nd carrier containing a B phase and the 2nd carrier, and was formed in the upper surface 
of the 1st catalyst bed. and to either [ at least ] the 1st carrier or the 2nd carrier. The mean 
particle diameter from which the oxide of two or more sorts of metallic elements distributes 
as a particle with an average diameter of 50 nm or less, and distribution of a metallic 
element differs by the surface and an inside can have composition containing floe of 20 
micrometers or less. 

[0078] Although [ both ] there is no restriction in particular in the thickness of the 1st catalyst 
bed and the 2nd catalyst bed, it is desirable to be referred to as 50 to 500 micrometer. 
There is fault the gas diffusion into a catalyst bed will be checked if endurance falls and it 
forms more thickly than this range, since catalyst metal will be supported with high density if 
there is less this thickness than this range, or a catalyst bed exfoliates by vibration at the 
time of use. 

[0079]lf the average diameter of particles exceeds 50 nm, the specific surface area of an 
oxide will fall and purification activity will come to fall. Although the minimum in particular of 
the average diameter of particles does not have restriction, according to the manufacturing 
method of this invention, it is usually set to not less than 5 nm. As for the average diameter 
of particles, it is desirable that it is 30 nm or less, and it is more desirable that it is 20 nm or 
less. 

[0080]The mean particle diameter of floe needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter of floe, 15 
micrometers or less are desirable, and it is more desirable that it is 8 micrometers or less. 
[0081]Although floc may be included in whichever of the 1st carrier and the 2nd carrier, 
when mainly supporting Pt, the characteristic is demonstrated effectively, As for Pt, it is 
preferred to include in the 1st lower layer carrier in which temperature does not rise easily 
compared with the 2nd catalyst bed, and to form the 1st catalyst bed from the reasons of 
being easy to carry out grain growth under high-temperature-oxidation atmosphere. In this 
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case, although various metallic oxides can be used as the 2nd earner, when using Rh, for 
example as catalyst metal, advantageous theta-aluminum is preferred at the point that 

the solid-phase-reaction nature of Rh and a carrier is low. It is also desirable to use 
aluminum^O, of hollow shape. If aluminum.O of hollow shape is used for the 2nd carrier 

2 3 £. o 

and the 2nd catalyst bed is constituted, diffusion of the gas to the 1st lower layer catalyst 
bed will not be checked, initial activity can be improved, and endurance will innprove further. 

[0082]With aluminum^O^ of hollow shape, primary particle diameter, for example to 1 mol 
of aluminum, including a lantern 0.01-0.08 mol It is not less than 200 nm. And specific 

surface area is more than 20-m^/g, and shell thickness Hollow shape of 100 nm or less 
aluminum^Og particles are said. This hollow shape aluminum^O^ particle mixes with an 

organic solvent and a dispersing agent the solution which an aqueous aluminum compound 
and a water-soluble lanthanum compound are dissolved, and contains 0.01-0.08 mol of 
lanterns to 1 mol of aluminum, and forms W/O emulsion, It can manufacture by carrying out 
atomized firing of this W/O emulsion. 

[0083]The catalyst metal supported by the 1st carrier and the 2nd carrier may be of the 
same kind, and may be different species. 

[0084]For example, if it is considered as the catalyst which used for the 1st catalyst bed 
(lower layer) of the carrier layer the multiple oxide which consists of aluminum^O^, CeOg, 

and ZrOg and becomes the surface from floe with many CeO^-ZrO^ solid solutions, It can 

apply to the upper layer near the lower layer surface, it can become possible to ease 
atmosphere change in the range wider than the conventional bilayer coat catalyst, and not 
only a lower layer but the upper activity can be raised. In this case, as for the amount of 
CeO -ZrO solid solutions of the surface of floe, it is desirable that it is [ 60-90 mol / of the 

CeO^-ZrO^ solid solution whole quantity in floe ] %. If the surface amount of CeO^-ZrO^ 

solid solutions separates from this range, the manifestation of the above-mentioned effect 
will become difficult. 

[0085]lf the catalyst metal which cannot react to the 1st carrier or the 2nd carrier easily at a 
lower layer and the upper layer is furthermore supported, respectively, the activity 
deterioration by the solid phase reaction of catalyst metal and oxide support can be 
controlled. 

[0086]And if it is considered as the catalyst which consisted of aluminum20^, CeO^, and 

ZrO^ and used the multiple oxide with much aluminum^O^ for the 2nd catalyst bed (upper 

layer) of the carrier layer on the surface of floe. Since the activity fall can be controlled and 
the atmosphere change relaxation by oxygen occlusion discharge ability is attained also 
near the outermost surface of a catalyst also when Rh etc. which are easily deactivated by 
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solid phase reaction with CeO are supported, early light-off of a catalyst is attained. In this 
case, as for the amount of aiuminum203 of the surface of floe, it is desirable that it is [ 60- 
90 mol / of the total amount of aluminum20g in floe ] %. If the surface amount of 
aluminum O, separates from this range, the manifestation of the above-mentioned effect 

2 3 

will become difficult. 

[0087]lf it is considered as the catalyst which consisted of aluminumgO^, ZrO^, and TiOg 

and used the multiple oxide with much aluminumgO^ for the 1st catalyst bed (lower layer) of 

the carrier layer on the surface of floe, It becomes possible to stabilize more the catalyst 
metal supported by the lower layer, and even if the 2nd catalyst bed exists in the upper 
layer, the catalyst metal by the side of a lower layer can be activated more from a low 
temperature region. In this case, as for the amount of aluminum202 of the surface of floe, it 

is desirable that it is [ 60-90 mol / of the total amount of aluminum^O^ in floe ] %. If the 
surface amount of aluminum202 separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0088] If it is considered as the catalyst which consisted of aluminum^O^, ZrO^. and TiO^ 

and used the multiple oxide with many ZrO^-TiO^ solid solutions for the 2nd catalyst bed 

(upper layer) of the carrier layer on the surface of floe, Adhesion of SO to a catalyst metal 

top can be controlled, and sulfur poisoning-proof nature can be raised. In this case, as for 
the amount of ZrO^-TiO^ solid solutions of the surface of floe, it is desirable that it is [ 60-90 

mol / of the ZrO^-TiO^ solid solution whole quantity in floe ] %. If the surface amount of 
ZrO^-TiO^ solid solutions separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0089]lf it is considered as the catalyst which furthermore consisted of aluminum^O^ and 

CeO^ and used the multiple oxide with much CeO^ for the 1st catalyst bed (lower layer) of 

the carrier layer on the surface of floe, It can become possible from the deeper portion of a 
carrier layer to emit activity oxygen, and gas attainment can make the cleaning capacity by 
the side of the lower layer which catalyst metal cannot activate easily late reveal at an early 
stage compared with the upper layer, in this case, the amount of CeO^ of the surface of floe 

~ the total in floe ~ it is desirable that it is [ 60-90 mol / of the amount of CeO^ ] %. If the 
surface amount of CeO^ separates from this range, the manifestation of the above- 
mentioned effect will become difficult. 

[0090]lf it is considered as the catalyst which consisted of aluminum^O^ and CeO^ and 
used the multiple oxide with much aluminum^O^ for the 2nd catalyst bed (upper layer) of 
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the carrier layer on the surface of floe, The heat resistance of CeO by the side of the upper 

layer exposed to a severer heat history compared with a lower layer can improve, and 
degradation of the upper catalyst metal can be controlled. In this case, as for the amount of 
aluminum_0, of the surface of floe, it is desirable that it is [ 60-90 mol 7 of the total amount 

of aluminum^O^ in floe ] %. If the surface annount of aluminum^Og separates from this 

range, the manifestation of the above-mentioned effect will become difficult. 

[0091]And the dissolution rate of Y^O^ to the inside of CeO^ is less than 10 mol %, and the 

dissolution rate of Y^O^ to ZrO^ is more than 90 mol %, If it is considered as the catalyst 

which used the multiple oxide with much CeO^ and aluminum^O^ for the 1st catalyst bed 

(lower layer) of the carrier layer on the surface of floe, it will become possible to raise the 
emission efficiency of oxygen from the lower layer near SUTOIKI, and the low-temperature 
activity of a catalyst will improve, in this case, the surface amount of CeO^ and the amount 

of aluminum^O^ of floe - the total in floe — it is desirable that it is 60-90-mol%, respectively 

of the amount of CeO^ and the total amount of aluminum^Og. If the surface amount of 

CeO^ and the amount of aluminum^O^ separate from this range, the manifestation of the 

above-mentioned effect will become difficult. 

[0092]When floe with much ZrO^ and Y^O^ is used for the surface at the 1st catalyst bed, 

degradation of the catalyst metal under lean atmosphere can be controlled, in this case, the 
surface amount of ZrO^ and the amount of Y^O^ of floe — the total in floe — it is desirable 

that it is 60-90-mol%, respectively of the amount of ZrO and the total amount of Y O . If 

the surface amount of ZrO^ and the amount of Y^O^ separate from this range, the 

manifestation of the above-mentioned effect will become difficult. 

[0093]The dissolution rate of Y^O^ to the inside of CeO^ is less than 10 mol %, and the 

dissolution rate of Y^O^ to ZrO^ is more than 90 mol %, If it is considered as the catalyst 

which used the multiple oxide with much Zr02 and Y^O^ for the 2nd catalyst bed (upper 

layer) of the carrier layer on the surface of floe. In the upper layer which is exposed to a 
bigger atmosphere change compared with a lower layer, and contacts more powerful lean 
gas, the grain growth of catalyst metal can be controlled and inactivation can be controlled, 
in this case, the surface amount of ZrO^ and the amount of Y^O^ of floe — the total in floe — 

it is desirable that it is 60-90-mol%, respectively of the amount of Zr02 and the total amount 

of Y^O^. If the surface amount of Zr02 and the amount of Y^O^ separate from this range, 

the manifestation of the above-mentioned effect will become difficult. 

[0094]There is fault to which the stability of the precious metals on CeO^ will fall if the 
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dissolution rate of Y O to tiie inside of Ce02 exceeds 10-nfiol%, When there are few 
dissolution rates of Y,0, to ZrO^ than 90-mor/o, there is fault to which the thermal stability 
of ZrO^ falls. 

[0095]ln another catalyst for emission gas purification of this invention, the carrier in which 
the mean particle diameter from which the oxide of two or more sorts of metallic elements 
distributes as a particle with an average diameter of 50 nm or less, and distribution of a 
metallic element differs by the surface and an inside contains floe and zeolite particles of 20 
micrometers or less is used for the carrier layer. As a particle of 50 nm or less condenses 
this floe, and the average diameter mentioned it above since, the grain growth of each 
particle is controlled. Surface stability also improves. Therefore, in the catalyst using this 
floe as a carrier, the grain growth of the catalyst metal in a high temperature atmosphere is 
controlled, and it has high heat resistance. 

[0096]lf the average diameter of particles exceeds 50 nm, while the specific surface area of 
an oxide falls, the dispersibility of catalyst metal will fall, and purification activity will come to 
fall. Although the minimum in particular of the average diameter of particles does not have 
restriction, according to the manufacturing method of this invention, it is usually set to not 
less than 5 nm. As for the average diameter of a primary particle, it is more desirable that it 
is 30 nm or less, and it is still more desirable that it is 20 nm or less. 
[0097]The mean particle diameter of floe needs to be 20 micrometers or less. If the mean 
particle diameter of floe exceeds 20 micrometers, while activity falls, the intensity of a 
carrier layer may fall. Although the minimum in particular of the mean particle diameter of 
floe does not have restriction, according to the manufacturing method of this invention, it is 
usually set to 1 micrometers or more. As for the mean particle diameter of floe, 15 
micrometers or less are more desirable, and it is still more desirable that it is 8 micrometers 
or less. 

[0098]And oxidation purification of the HC by which adsorption maintenance was carried 
out, and HC became an elevated temperature, and was emitted to zeolite from zeolite by 
floe and zeolite particles being included in the low temperature region where catalyst metal 
does not reach active temperature is carried out with the catalyst metal fully activated. 
Therefore, discharge of HC can be controlled from a low temperature region. Since grain 
growth is controlled as for catalyst metal as described above, HC purifying rate even with 
after [ high ] elevated-temperature durability is revealed. 

[0099]As for the mixing ratio of floe and zeolite particles, it is desirable to consider it as the 
range of floc:zeolite =1:1 - 1:5 by a weight ratio. If there is less zeolite than this range. HC 
amount of adsorption runs short, and if there is less floe than this range, the stabilization 
effect of the precious metals cannot fully be revealed. 

[0100]As for floe, it is desirable to include further at least a kind of oxide chosen from La, 
Nd, Mg. and Ca. Heat resistance improves further by such an oxide being included. 
[0101]The lower layer in which a carrier layer contains zeolite particles. It can also be made 
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at least the upper layer in which the mean particle diameter from which it is formed on the 
surface of a lower layer, the oxide of two or more metallic elements distributes as a particle 
with an average diameter of 50 nm or less, and distribution of a metallic element differs by 
the surface and an inside contains floe of 20 micrometers or less with the catalyst of the 
two-layer structure. 

[0102]By having such composition, since back-emitted HC by which the lower layer was 
adsorbed certainly passes the upper layer, the contact probability of catalyst metal and HC 
increases and its purifying rate of HC improves. If the detailed oxide which has oxygen 
occlusion discharge ability, such as CeO^. in the upper layer exists, it becomes possible to 

perform a controlled atmosphere over a wide temperature requirement, and since HC can 
be ****ed and purified to the suitable timing for oxidation of HC, low-temperature activity will 
improve further. 

[0103]ln this case, as for the upper thickness, it is desirable to be referred to as ten to 500 
micrometer. Since HC will be prevented from reaching a lower layer if the upper thickness 
becomes thicker than this range, the amount of adsorption falls. If it becomes thinner than 
this range, since catalyst metal will be supported with high density, it will become easy to 
produce the grain growth of catalyst metal. And lower layer thickness It is desirable to be 
referred to as 100 to 500 micrometer. If lower layer thickness is thinner than this range, HC 
amount of adsorption will fall, and if it becomes thicker than this range, faults, such as 
exfoliation, will arise at the time of use. 

[0104]Thus, in the catalyst of this invention with the carrier layer which consists of a lower 
layer and the upper layer, it is also preferred to support catalyst metal of a different kind 
with a lower layer and the upper layer. If it does in this way, it becomes possible to inhibit 
the solid phase reaction of catalyst metal, and an activity fall can be controlled further. 
[0105]As a carrier substrate in the catalyst for emission gas purification of this invention, 
what was formed from cordierite or a metal is used, and the shape can be made into a 
pellet type or honeycomb shape. 

[0106]As catalyst metal, as being chosen out of Pt, Pd, Rh, Ir, Ru, nickel, Co, Cu, and Au, a 
kind can be used as it is few, and according to the characteristic of various multiple oxides, 
it can use properly to the object for lean burn, the object for SUTOIKI burns, the object for 
change atmosphere, a low temperature service, a high temperature service, etc. The 
holding amount is per 1 I. of catalysts. They are 0.1 -20g. If there are few holding amounts 
of catalyst metal than this range, even if activity will be low and will support mostly from this 
range, while activity is saturated, cost goes up. 

[0107]lf at least a kind of oxide which defines the oxide phase of at least two sorts of metal 
as mentioned above, respectively, considers it as an A phase and a B phase in the multiple 
oxide or catalyst of this invention, and is chosen from a rare earth element, or Mg and Ca is 
made into C phase. Although the ratio in particular of an A phase and a B phase is not 
restricted, the range of A phase:B phase=0.05:1 - 1:1 is desirable at the mole ratio of an 
oxide. C phase is A phaseiC phase =1 at the mole ratio of an oxide. : The range of 0.005 to 
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1:0.05 is desirable. If there are few C phases than this range, heat resistance will fall, and if 
C phase increases more than this range, when an A phase or a B phase decreases 
relatively, activity will come to fall. 

[0108]The amount of formation of a carrier layer has a preferred range per [ 50-500g ] 1 1. 
of carrier substrates. If the manifestation of the characteristic becomes difficult if there are 
few amounts of formation of each class than this range, and it becomes thicker than this 
range, faults, such as exfoliation, may arise at the time of use.What is necessary is just to 
make it the sum total of a bilayer become with a mentioned range in the case of a catalyst 
with the coated layer of the bilayer which consists of a lower layer and the upper layer. 
[0109]And in the manufacturing method of the multiple oxide of this invention which 
manufactures the above-mentioned multiple oxide, two or more kinds of metaled acid-base 
solution is prepared, consecutive addition of two or more acid-base solution is carried out 
into the alkaline aqueous solution which can neutralize the acid-base whole quantity, and 
the sediment is generated. This method is called a coprecipitation method one by one. 
According to this serial coprecipitation method, acid chloride is neutralized from the solution 
added previously first, and it deposits as metal hydroxide. And if the acid chloride solution 
added later is neutralized, new metal hydroxide will deposit with the priority to the surface 
by using as a core the sludge currently generated previously, and will precipitate. Or it 
deposits and precipitates to the grain boundary by using a sludge as inclusion. A multiple 
oxide is manufactured by calcinating this sediment. 

[01 10]Two or more kinds of metaled acid-base solution is prepared, each acid-base 
solution and alkali solution are mixed, precipitate is formed, respectively, and after mixing 
those precipitate, even if it calcinates, the multiple oxide of this invention can be 
manufactured. 

[01 1 1JAnd the mean particle diameter in which the oxide of two or more sorts of metallic 
elements which make the shape of a particle with an average diameter of 50 nm or less 
condensed the multiple oxide obtained with the above-mentioned manufacturing method 
consists of floe of 20 micrometers or less, and floe differs [ inside / the surface and ] in 
distribution of the metallic element. 

[01 12]The examples and desirable presentations of the precipitate generation in the 
manufacturing method of above-mentioned this invention are enumerated below. A mole 
ratio shows all desirable composition ratios. In each example, if generation of precipitate is 
performed one by one in order of a statement, it is equivalent to performing the former 
serial coprecipitation method, and if it mixes after generating precipitate independently, it is 
equivalent to performing the latter manufacturing method. 

(1) Generate the 1st precipitate that contains aluminum, Ce, and Zr from the solution 
containing aluminum, Ce, and Zr, and generate the 2nd precipitate that contains aluminum 
from the solution containing aluminum. 

[0113]aluminum:Ce+Zr under 1st precipitate. It is 0.1:1-19:1, and Ce:Zr is 0.95:0.05-0.2. : 
The range of 0.8 is preferred and 1:1-10:1, and Ce:Zr has [ the range of 0.75:0.25 to 
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0.35:0.65 ] more preferred aluminum:Ce+Zr. writing in the total amount of a metallic 
element furthermore - 1st precipitate: - the range of 6:1-1:17 has the 2nd preferred 
precipitate — the range of 3.5:1-1:9 is more preferred. 

(2) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains aluminum, Ce, and Zr from the 
solution containing aluminum, Ce, and Zr. 

[0114]aluminum:Ce+Zr under 2nd precipitate. It is 0.1:1-19:1, and Ce:Zr is 0.95:0.05-0.2. : 
The range of 0.8 is preferred and 1:1-10:1, and Ce:Zr has [ the range of 0.75:0.25 to 
0.35:0.65 ] more preferred aluminum:Ce+Zr. writing in the total amount of a metallic 
element furthermore — 1st precipitate: — the range of 6:1-1:17 has the 2nd preferred 
precipitate - the range of 3.5:1-1 :9 is more preferred. 

(3) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains Ce and Zr from the solution 
containing Ce and Zr. 

[01 15]Ce:Zr under 2nd precipitate is 0.95:0.05-0.2. : The range of 0.8 is preferred and the 
range of 0.75:0.25 to 0.35:0.65 has more preferred Ce:Zr. writing in the total amount of a 
metallic element furthermore ~ 1st precipitate: — the range of 1:20-4:4 has the 2nd 
preferred precipitate — 1 : The range of 9.4-3:1 is more preferred. 

(4) Generate the 1st precipitate that contains Ce and Zr from the solution containing Ce and 
Zr, and generate the 2nd precipitate of aluminum **** from the solution containing 
aluminum. 

[0116]Ce:Zr under 1st precipitate is 0.95:0.05-0.2. : The range of 0.8 is preferred and the 
range of 0.75:0.25 to 0.35:0.65 has more preferred Ce:Zr. writing in the total amount of a 
metallic element furthermore ~ 1st precipitate: - the range of 1:20-4:4 has the 2nd 
preferred precipitate ~ 1 : The range of 9.4-3:1 is more preferred. 

(5) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains Ce and Zr from the solution containing Ce and Zr. 

[01 17]lt adds to the conditions of (3) and aluminum:rare earth element is 1. : 0.005-1 : The 
range of 0.1 is preferred and it is 1 . : The range of 0.008 to 1 :0.05 is more preferred. 

(6) Generate the 1st precipitate that contains Ce and Zr from the solution containing Ce and 
Zr, and generate the 2nd precipitate containing a kind of a rare earth element, and 
aluminum from the solution containing a kind of a rare earth element, and aluminum. 

[01 18]lt adds to the conditions of (4) and aluminum:rare earth element is 1. : The range of 
0.005 to 1:0.05 is preferred, and it is 1. : The range of 0.008 to 1:0.05 is more preferred. 

(7) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum, Ce, and Zr from the solution containing aluminum, 
Ce, and Zr. 

[01 19]lt is [ 1st ] under precipitate and, in addition to the conditions of (2), aluminum:rare 
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earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1 :0.05 is more preferred. 

(8) Generate the 1st precipitate that contains aluminum. Ce, and Zr from the solution 
containing aluminum, Ce, and Zr, and generate the 2nd precipitate containing a kind of a 
rare earth element, and aluminum from the solution containing a kind of a rare earth 
element, and aluminum. 

[0120]lt is [ 2nd ] under precipitate and, in addition to the conditions of (1), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0.05 is more preferred. 

(9) Generate the 1st precipitate that contains aluminum, Zr, and Ti from the solution 
containing aluminum, Zr, and Ti, and generate the 2nd precipitate that contains aluminum 
from the solution containing aluminum. 

[0121]aluminum:Zr+Ti under 1st precipitate. It is 0.1:1-19:1, and Zr:Ti is. 0.9 : 0.1-0.2 : The 
range of 0.8 is preferred and 1:1-10:1, and Zr:Ti has [the range of 0.75:0.25 to 0.35:0.65 ] 
more preferred aluminum:Zr+Ti. writing in the total amount of a metallic element 
furthermore ~ 1st precipitate: ~ the range of 6:1-1 :1 7 has the 2nd preferred precipitate ~ 
the range of 3.5:1-1:9 is more preferred. 

(10) Generate the 1st precipitate that contains aluminum from the solution containing 
aluminum, and generate the 2nd precipitate that contains aluminum, Zr, and Ti from the 
solution containing aluminum. Zr, and Ti. 

[0122]aluminum:Zr+Ti under 2nd precipitate. It is 0.1:1-19:1, and Zr:Ti is. 0.9 : 0.1-0.2 : The 
range of 0.8 is preferred and 1:1-10:1, and Zr:Ti has [the range of 0.75:0.25 to 0.35:0.65 ] 
more preferred aluminum:Zr+Ti. writing in the total amount of a metallic element 
furthermore - 1st precipitate: ~ the range of 6:1-1:17 has the 2nd preferred precipitate — 
the range of 3.5:1-1:9 is more preferred. 

(11) Generate the 1st precipitate that contains aluminum, Zr, and Ti from the solution 
containing aluminum, Zr, and Ti, and generate the 2nd precipitate containing a kind of a 
rare earth element, and aluminum from the solution containing a kind of a rare earth 
element, and aluminum. 

[0123]lt is [ 2nd ] under precipitate and, in addition to the conditions of (9), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0.05 is more preferred. 

(12) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum, Zr, and Ti from the solution containing aluminum, 
Zr, and Ti. 

[0124]lt is [ 1st ] under precipitate and, in addition to the conditions of (10), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0,05 is more preferred. 

(13) Generate the 1st precipitate that contains aluminum from the solution containing 
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aluminum, and generate the 2nd precipitate tliat contains aluminum and Ce from the 
solution containing aluminum and Ce. 

[0125]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1 :1-1:5 is more preferred, writing in the total amount of a metallic element 
furthermore - 1st precipitate: - the range of 1:5-9:1 has the 2nd preferred precipitate - 1 : 
The range of 2.5-5:1 is more preferred. 

(14) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains aluminum from 
the solution containing aluminum. 

[0126]aiuminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, writing in the total amount of a metallic element 
furthermore ~ 1st precipitate: - the range of 1:5-9:1 has the 2nd preferred precipitate ~ 1 : 
The range of 2.5-5:1 is more preferred. 

(15) Generate the 1st precipitate containing a kind of a rare earth element, and aluminum 
from the solution containing a kind of a rare earth element, and aluminum, and generate the 
2nd precipitate that contains aluminum and Ce from the solution containing aluminum and 
Ce. 

[0127]lt is [ 1st ] under precipitate and, in addition to the conditions of (13), aluminum:rare 
earth element is 1. : 0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 
to 1:0.05 is more preferred. 

(16) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate containing a kind of a rare 
earth element, and aluminum from the solution containing a kind of a rare earth element, 
and aluminum, 

[0128]lt is [ 2nd ] under precipitate and, in addition to the conditions of (14), aluminum:rare 
earth element is 1 . : 0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 
to 1:0.05 is more preferred. 

(17) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains Zr and Y from 
the solution containing Zr and Y. 

[0129]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. Zr:Y under 2nd precipitate 0.8 : 0.2-0.2 : the range of 0.8 
is preferred — 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount 
of a metallic element furthermore — 1st precipitate: — the 2nd precipitate — 1 : The range of 
0.5-1:4 is preferred, and the range of 1:1-1:2 is more preferred. 

(18) Generate the 1st precipitate that contains Zr and Y from the solution containing Zr and 
Y, and generate the 2nd precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce. 

[0130]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. Zr:Y under 1st precipitate 0.8 : 0.2-0.2 : the range of 0.8 
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is preferred - 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount 
of a metallic element furthermore - 2nd precipitate: - the 1st precipitate 1 : The range of 
0.5-1:4 is preferred, and the range of 1:1-1:2 is more preferred. 

(19) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, and generate the 2nd precipitate that contains aluminum, Zr, 
and Y from the solution containing aluminum, Zr, and Y. 

[0131]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. The range of 1:8-4:1 has preferred aluminum:Zr+Y 
under 2nd precipitate, and the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : 
the range of 0.8 is preferred - 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in 
the total amount of a metallic element furthermore ~ 1st precipitate: - the 2nd precipitate ~ 
1 : 0.6-1 : the range of 4.2 is preferred - 1 : 1.2-1 : The range of 2.2 is more preferred. 

(20) Generate the 1st precipitate that contains aluminum. Zr. and Y from the solution 
containing aluminum, Zr, and Y, and generate the 2nd precipitate that contains aluminum 
and Ce from the solution containing aluminum and Ce. 

[0132]aluminum:Ce under 2nd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred. The range of 1:8-4:1 has preferred aluminum:Zr+Y 
under 1st precipitate, and the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the 
range of 0.8 is preferred - 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the 
total amount of a metallic element furthermore - 2nd precipitate: ~ the 1st precipitate - 1 : 
0.6-1 : the range of 4.2 is preferred - 1 : 1.2-1 : The range of 2.2 is more preferred. 

(21) Generate the 1st precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce, generate the 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y, and generate the 3rd precipitate that contains Zr and Y 
from the solution containing Zr and Y. 

[0133]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate - aluminum under 1st 
precipitate it is preferred that they are 0.1 to 10 times - it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1 . : The range of 0.008 to 1:0.05 is more 
preferred, and Zr:Y under 3rd precipitate 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 0.7 : 
0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore ~ 1st precipitate: - the 3rd precipitate - 1 : The range of 0.5-1:4 is 
preferred, and the range of 1 :1-1 :2 is more preferred. 

(22) Generate the 1st precipitate that contains Zr and Y from the solution containing Zr and 
Y, generate the 2nd precipitate containing a kind of a rare earth element and aluminum 
excluding Y from the solution containing a kind of a rare earth element and aluminum 
except Y, and generate the 3rd precipitate that contains aluminum and Ce from the solution 
containing aluminum and Ce. 
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[01 34]aluminum:Ce under 3rd precipitate is 1 . : The range of 0.5-1 :1 0 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate ~ aluminum under 3rd 
precipitate it is preferred that they are 0.1 to 10 times - it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1 . : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred, and Zr:Y under 1st precipitate 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 0.7 : 
0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore - 3rd precipitate: - the 1st precipitate ~ 1 : The range of 0.5-1 :4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

(23) The 1st precipitate that contains aluminum and Ce from the solution containing 
aluminum and Ce is generated, The 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y is generated, and the 3rd precipitate that contains 
aluminum, Zr, and Y from the solution containing aluminum, Zr, and Y is generated. 
[0135]aluminum:Ce under 1st precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate ~ aluminum under 1st 
precipitate it is preferred that they are 0.1 to 10 times - it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred. And the range of 1:8-4:1 has preferred aiuminum:Zr+Y under 3rd precipitate, and 
the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 

- 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore ~ 1st precipitate: — the 3rd precipitate - 1 : The range of 0.5-1:4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

(24) The 1st precipitate that contains aluminum, Zr, and Y from the solution containing 
aluminum, Zr, and Y is generated. The 2nd precipitate containing a kind of a rare earth 
element and aluminum excluding Y from the solution containing a kind of a rare earth 
element and aluminum except Y is generated, and the 3rd precipitate that contains 
aluminum and Ce from the solution containing aluminum and Ce is generated. 
[0136]aluminum:Ce under 3rd precipitate is 1. : The range of 0.5-1:10 is preferred, and the 
range of 1:1-1:5 is more preferred, aluminum under 2nd precipitate — aluminum under 3rd 
precipitate it is preferred that they are 0.1 to 10 times ~ it is more preferred that they are 0.2 
to 5 times. And the rare earth element except aluminum and Y under 2nd precipitate is 1. : 
0.005-1 : The range of 0.1 is preferred and it is 1. : The range of 0.008 to 1:0.05 is more 
preferred. And the range of 1:8-4:1 has preferred aluminum:Zr+Y under 1st precipitate, and 
the range of 1:5-2:1 is more preferred, and Zr:Y 0.8 : 0.2-0.2 : the range of 0.8 is preferred - 

- 0.7 : 0.3-0.3 : The range of 0.7 is more preferred, writing in the total amount of a metallic 
element furthermore — 3rd precipitate: — the 1st precipitate — 1 : The range of 0.5-1:4 is 
preferred, and the range of 1:1-1:2 is more preferred. 

[0137]ln one manufacturing method of this invention, the acid-base solution of two or more 
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sorts of metal is prepared, respectively, Each acid-base solution and alkali solution are 
mixed, precipitate is formed, respectively, maturation treatment is performed in the state 
where water fully exists in the suspended state voice which made carrier fluid the solution 
which contains water or water for at least one of the precipitate of each, or a system, and 
the sediment which mixed those precipitate is calcinated. The multiple oxide of this 
invention can be manufactured also by this method. 

[0138]Furthermore by another manufacturing method of this invention, the acid-base 
solution of two or more sorts of metal is prepared, respectively, Mix a kind of acid-base 
solution and alkali solution before long, and precipitate is formed, In the suspended state 
voice which made carrier fluid the solution which contains water or water for at least one of 
the precipitate, or a system, maturation treatment is performed in the state where water 
fully exists, the remaining acid-base solutions are added after that, precipitate is formed 
further, and the sediment subsequently obtained is calcinated. The multiple oxide of this 
invention can be manufactured also by this method. 

[01 39] Furthermore by the manufacturing method of another this invention, the acid-base 
solution of two or more sorts of metal is prepared, respectively, Mix a kind of acid-base 
solution and alkali solution before long at least, and precipitate is formed. Maturation 
treatment is performed in the state where water fully exists in the suspended state voice 
which made carrier fluid the solution which contains water or water for at least one of the 
precipitate, or a system, The remaining acid-base solutions are added after that, precipitate 
is formed further, and the sediment obtained after performing maturation treatment in the 
state where water fully exists in the suspended state voice which made carrier fluid the 
solution containing water or water, or a system is calcinated. 

[0140]Namely, in the multiple oxide obtained by the manufacturing method of this invention. 
In the floe which a primary particle condenses and generates, distribution of a metallic 
element will differ by the center section and a surface portion, and the multiple oxide of this 
invention mentioned above by choosing the acid-base kind to be used appropriately can be 
manufactured easily. 

[0141]Especially if it has the solubility to the water or alcohol needed as acid chloride, there 
will be no restriction, but a nitrate is used especially preferably. As an alkali solution, the 
solution and the alcohol solution which dissolved ammonia, ammonium carbonate, sodium 
hydroxide, a potassium hydrate, sodium carbonate, etc. can be used. Especially ammonia 
and ammonium carbonate that vaporize at the time of calcination are preferred. As for the 
pH of an alkali solution, it is more preferred that it is eight or more. 

[0142]There are various regulating methods in the precipitation method of precipitate, and 
after adjusting the method of adding in an instant and strong-agitating an ammonia solution 
etc., and pH in which an oxide precursor begins to precipitate by adding hydrogen peroxide 
etc., there are a method of depositing precipitate with an ammonia solution etc., etc. Time 
which it takes when making an ammonia solution etc. neutralize is lengthened enough, and 
there are a method of neutralizing in 10 minutes or more preferably, the method of adding 
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buffer solution which is neutralized gradually or is maintained at predetermined pH while 
monitoring pH, etc. 

[0143]ln the process in which precipitate is generated, it is desirable to always agitate with 
the shear rate more than a 1000-/second. Minuteness making of the particle diameter of the 
oxide precursor which this generates can be carried out, and the particle diameter of floc 
can be made smaller. As for the particle diameter of an oxide precursor, it is desirable to be 
referred to as 3 micrometers or less. If particle diameter becomes larger than this, the 
particle diameter of the floc to generate will become large too much, and activity will fall due 
to the fall of specific surface area. 

[0144]ln order to add an acid-base solution, it is preferred to add an acid-base solution at 
once. The particle diameter of precipitate particles can be made more detailed by this, and 
the floc which a multiple oxide or solid solution particles of 50 nm or less condensed can be 
manufactured easily. And in order to carry out consecutive addition, it can carry out in two 
or more two or more-step steps, and a gradual maximum in particular is not regulated, 
[0145]And it is still more desirable to perform maturation treatment which warms a sediment 
in the state where water fully exists in the suspended state voice which made carrier fluid 
the solution containing water or water, or a system. By this, although the mechanism is 
unknown, average diameter . The multiple oxide in which the mean particle diameter which 
distributed most particles which the particles which the particles and average diameter of 
an A phase of 100 nm or less become from the particles of a B phase of 30 nm or less, and 
become from an A phase have 5-20-nm fine pores by narrow pore distribution among 
particles, and consist of B phases in fine pores consists of floc of 20 micrometers or less is 
obtained. 

[0146]Maturation treatment is in the state where moisture fully exists in a system, it can be 
heated in pressure-proofing of autoclave etc., and a heat-resistant container the whole 
solution including precipitate, can be performed, and can be performed by evaporating a 
solvent and calcinating it after that. Or the sediment which was carried out as for the ** 
exception may be calcinated under existence of a steam. In this case, calcinating in 
saturated steam atmosphere is preferred. 

[0147]When the above-mentioned maturation treatment is performed, while the dissolution 
and a re-deposit are promoted by the heat of warming, growth of particles arises. In this 
case, it is desirable to neutralize by the base more than the equivalent which can neutralize 
acid-base all. While an oxide precursor ripes to homogeneity more by this and fine pores 
are formed effectively, dissolution of a Zr02-Ti02 solid solution etc. is promoted further, for 

example. 

[0148]this maturation treatment ~ beyond a room temperature - desirable — it is 100 to 200 
** - further - desirable - It is desirable to carry out at 100 to 150 **. In warming below 100 
**. the facilitatory effect of aging becomes it is small and huge [ the time which aging 
takes ]. Again In a temperature higher than 200 **, the synthesizer unit which can bear 10 
atmospheres or more is needed, and facility cost becomes high. 
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[0149lln the above-mentioned manufacturing method, the sediment of precipitate which a 
kind riped at least and was mixed with other precipitate is calcinated. The particles of the 
above-mentioned A phase are formed from the ripe precipitate. In another manufacturing 
method of this invention, at least one of the precipitate generated with a coprecipitation 
method one by one ripes. Thereby, the particles of an A phase are formed from the 
precipitate. 

[0150]lt is desirable to be calcinated at the obtained precipitate and 300 to 900 **. 
Calcination temperature. When an elevated-temperature durability test is done as a catalyst 
as it is less than 300 **, it is easy to produce the grain growth of catalyst metal, and sulfur 
poisoning-proof nature also falls. Calcination temperature. If it exceeds 900 **, specific 
surface area may fall remarkably and is not preferred. 

[0151]And by supporting catalyst metal to the multiple oxide of this invention, the catalyst 
for emission gas purification of this invention is acquired. The catalyst of this invention is 
applicable to purification of the exhaust gas from a gasoline engine, a diesel power plant, or 
a gas engine (GHP), for example. If NO occlusion material is further supported to a 

multiple oxide in addition to catalyst metal, it can be considered as a NO occlusion 

reduction type catalyst. According to such a NO occlusion reduction type catalyst, it excels 

in sulfur poisoning-proof nature extremely. 

[0152]as a NO occlusion material in the case of supporting NO^ occlusion material, it is at 

least one sort chosen from an alkaline metal, alkaline-earth metals, and a rare earth 
element, and is chosen out of Li, Na, K, Mg, Sr, Ba, Ce, and Pr ~ a kind is desirable at 
least. NO occlusion ability of an alkaline metal in a pyrosphere is high, and since NO 

occlusion ability in a low temperature region is high, alkaline-earth metals are good for 
using both together to use K and Ba together especially preferably. This NO occlusion 

material is supported with the state of salts, such as carbonate, or an oxide, hydroxide, etc. 
[0153]The holding amount of NO occlusion material is per 1 I. of catalysts. It is desirable to 

support 0.1-1 .2 mol. If there are too many holding amounts of NO occlusion material, the 

phenomenon in which the precious metals are covered with NO occlusion material will 

arise, and NO purification activity will come to fall. 

X 

[0154]What is necessary is just to back-support catalyst metal to the multiple oxide of this 
invention obtained by the above-mentioned manufacturing method, in order to manufacture 
the catalyst for emission gas purification of this invention. If catalyst metal is included in a 
kind like the manufacturing method of the catalyst for emission gas purification of this 
invention even if there is little metaled acid-base solution, catalyst metal can be made to 
support simultaneously with manufacture of a multiple oxide. Catalyst metal can be 
included in solution in the state of water soluble compounds, such as a nitrate and a 
complex. 
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[0155]And according to such a manufacturing metfiod, the sediment in the state where 
catalyst metal was incorporated into precipitate generates, and the catalyst particle by 
which catalyst metal was contained in the floe of a multiple oxide by calcinating it is 
obtained. Therefore, since it is in the state where catalyst metal existed uniformly by the 
high dispersion state in the catalyst particle, and the catalyst metallic particle was enclosed 
by oxide particles, while activity improves, grain growth is also controlled further. 
[0156] 

[Example]Hereafter, an example and a comparative example explain this invention 
concretely, it sets to the following statements - the statement connected with hyphens, 
such as CeOg-ZrOg, means a multiple oxide or a solid solution. 

(1) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 1-7 for emission gas purification and the comparative examples 1- 
2 which made the carrier aluminum, Ce, Zr, and La system multiple oxide powder is shown 



in Table 1 . 
[0157] 
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[0158](Example 1) Aluminium nitrate 9 hydrate 1.0 mol and cerium nitrate 6 hydrate 1.0 
mol, It is pure water about 1.0 mol of oxy zirconium nitrate 2 hydrates, and the 124 g 
hydrogen peroxide solution ( 1 .1-mol content as H2O2) of 30 % of the weight of 

concentration. It dissolved in 2500-cm^ and the solution A was prepared. 

[0159]On the other hand, it is aluminium nitrate 9 hydrate. It is [ 8.4 mol and ] pure water 

about 0.12 mol of lanthanum nitrate 6 hydrates. It dissolved in 2500-cm and the solution B 
was prepared. 

[0160]Quantity which can furthermore neutralize all the nitric acid roots Neutralization 

solution which contains NH of a mol 1 .2 times It 2500 cm- -prepared. 

[0161]The solution A was added having put the whole quantity of neutralization solution into 
the reaction vessel, and agitating by the mechanical stirrer and a homogenizer, and as it is, 
after 1-hour churning, the solution B was added and it agitated for further 1 hour. According 
to the homogenizer, it is agitated with the shear rate more than a 1 000/second. The 
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obtained sediment (oxide precursor) is filtered and washed and it is in the atmosphere. It 
dries at 300 ** for 3 hours, and is a pan. Temporary quenching was carried out at 500 ** for 
1 hour. It is in the atmosphere about this temporary-quenching powder. It calcinated at 700 
** for 5 hours, it ground to median size D50**10micrometer in the wet ball mill, and multiple 
oxide powder was prepared. 

[0162]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, typical composition was consisted of the floe 1 with a particle diameter 
of about 10 micrometers as shown in drawing 1 . The floe 1 mainly comprises three kinds of 
primary particles 10, 11, and 12 with a particle diameter of 10 nm or less. The primary 
particle 10 consists of aluminum^O^, the primary particle 1 1 consists of CeO^-ZrO^, and 

the primary particle 12 consists of an aiuminumgO^-LagO^ multiple oxide. As shown also in 

drawing 1 , many primary particles 11 to the inside of the floe 1 were distributed, and many 
primary particles 12 to the surface side of the floe 1 were distributed. The aluminum^O^ 

primary particle 10 also exists in the inside. 

[0163]And as a result of analysis by EPMA, the amount of aluminum^O^ by the side of the 
surface was 70-mol% of the total amount of aluminum^O^, and the amount of La2^3 
side of the surface was 70-mol% of the total amount of La^O^. The internal amount of 
CeO^ was 65-mol% of the total amount of CeO^. 

[0164]This multiple oxide powder 400 g, the aluminium nitrate 6 hydrate 42g, and quasi- 
boehmite 7.2 g and pure water 300 g was ground and mixed in the wet ball mill, and the 
median size D50=7micrometer slurry was prepared, this slurry — honeycomb carrier 
substrate made from cordierite (400 cells / inch) a 200-g/L coat is carried out — it calcinated 
for 1 hour at 600 ** after carrying out draught drying at 110 **, and the coated layer was 
formed. Then. Ft and Rh were supported one by one using Pt(N02) 2('^'^3) 2 solution and 

Rh(NO ) solution, it calcinated in the atmosphere, and the catalyst was prepared. In Pt, a 

firing condition is. It is considered as 1 hour at 300 **, and, in Rh, is. It could be 6 hours at 
120 **. Pt 1.5 g/L is supported and it is Rh. 0.3 g/L is supported. 

[0165](Example 2) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 . 
[01 66] When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers like 
Example 1. and many primary particles to the surface side office which consist of the 
primary particle and CeO^-ZrO^ which mainly consist of aluminum^O^ are distributed — 

many primary particles to the inside of floe which consist of aluminum O -La O were 

distributed. 

[0167]And as a result of analysis by EPMA, the amount of CeO by the side of the surface 
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was 70-mol% of the total amount of CeO , and the internal amount of LagOg was 70-mol% 
of the total amount of La O . The Internal amount of aluminumgOg was 70-mol% of the 
total amount of aluminumgO,. 

[0168]The catalyst was prepared like Example 1 using this multiple oxide. 

[0169](Example 3) Cerium nitrate 6 hydrate 1.0 mol and oxy zirconium nitrate 2 hydrate It is 

pure water about 1.0 mol and the 124 g hydrogen peroxide solution ( 1.1 -mol content as 

H O ) of 30 % of the weight of concentration. It dissolved in 2500-cm and the solution A 
was prepared. 

[0170]Aluminium nitrate 9 hydrate 9.4 mol and 0,12 mol of lanthanum nitrate 6 hydrates 

were dissolved in 2500 cm of pure water ^, and the solution B was prepared. 
[0171]Multiple oxide powder was prepared like Example 1 except having used this solution 
A and solution B. When this multiple oxide powder was observed by FE-TEM and having 
been analyzed by EPMA, it consisted office with a particle diameter of about 10 
micrometers like Example 1. Floe comprised a primary particle with a particle diameter of 
10 nm or less which mainly consists of CeO^-ZrO^ from two kinds of primary particles, and 

a primary particle which consists of aluminum^O^-La^O^. and - many primary particles 

which consist of aluminum^O^-La^O^ are distributed on the surface of floe - many primary 

particles to the inside of floe which consist of CeO^-ZrO^ were distributed. 

[0172]And as a result of analysis by EPMA, the amount of aluminum^O^ by the side of the 

surface was 80-mol% of the total amount of aluminum^O^, and the amount of La^O^ by the 

side of the surface was 80-mol% of the total amount of La^O^. The internal amount of 

CeO^ was 75-mol% of the total amount of CeO^- 

[0173]The catalyst was prepared like Example 1 using this multiple oxide. 
[01 74] (Exam pie 4) Multiple oxide powder was prepared like Example 1 except having 
prepared the solution A and the solution B of the presentation which are shown in Table 1 
like Example 3, and having used them. 

[01 75] Although the presentation of this whole multiple oxide powder is the same as that of 
Example 3, when it observes by FE-TEM and analyzes by EPMA, many primary particles 
which consist of CeO^-ZrO^ are distributed on the surface of floe — many primary particles 

to the inside office which consist of aluminum^O^-La^O^ were distributed. 

[0176]And as a result of analysis by EPMA, the amount of CeO^ by the side of the surface 

was 75-mol% of the total amount of Ce02, and the internal amount of L^g^s 75-mol% 

of the total amount of La^O^. The internal amount of aluminum^O.^ was 80-mol% of the 

total amount of aluminum202. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F^^^^ 5/23/2008 



JP,2002-331238,A [DETAILED DESCRIPTION] 



Page 33 of 69 



[0177]The catalyst was prepared like Example 1 using this multiple oxide. 
[0178](Examples 5-7) As shown in Table 1, except the aluminium nitrate concentration in 
the solution A and the solution B differing, multiple oxide powder was prepared like 
Example 1, and the catalyst was prepared like Example 1. When each multiple oxide 
powder was analyzed like Example 1 , the composition was the same as that of Example 1 
except the amounts of aluminum O of the surface of floe and an inside differing, as shown 

' in Table 1 . All differ in distribution of the metallic element the surface and inside floe. 
[0179](Example 8) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0180]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum20-, and a primary 

particle which consists of CeO -ZrO . CeOg-ZrOg is mostly distributed in the inside of floe - 

aluminum^O- was mostly distributed in the surface side of floe. 

2 3' 

[0181]And the amount of aluminum^O^ by the side of the surface was 65-mor/o of the total 
amount of aluminum^O^ as a result of analysis by EPMA. The internal amount of CeO^ was 
70-mol% of the total amount of CeO^. 

[0182]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0183](Example 9) Multiple oxide powder was prepared like Example 1 except having used 
the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0184]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum20^, and a primary 

particle which consists of CeO^-ZrO^. CeO^-ZrO^ is mostly distributed in the surface side of 

floe — aluminum O was mostly distributed in the inside of floe. 

[0185]And the internal amount of aluminum O was 70-mol% of the total amount of 

aluminum.O, as a result of analysis by EPMA. The amount of CeO by the side of the 

surface was 75-moi% of the total amount of CeO^. 

[0186]The catalyst was prepared like Example 1 using this multiple oxide powder 
[0187](Example 10) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 
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[0188]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles ~ it comprises a primary particle which consists of a Ce02-Zr02 solid solution, and 

a primary particle which consists of aluminum203. Ce02-Zr02 is mostly distributed in the 

surface side of floe ~ aluminum O was mostly distributed in the inside of the floe 1 . 

[01891And the internal amount of aluminum20 was 80-mol% of the total amount of 

aluminum„0, as a result of analysis by EPMA. The amount of CeO by the side of the 

surface was 75-mol% of the total amount of CeO^, 

[0190]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0191](Example 11) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 1 not using the 
lanthanum nitrate. 

[0192]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of CeO^-ZrO^, and a primary 

particle which consists of aluminum^O^. CeO^-ZrO^ is mostly distributed in the inside of 

floe - aluminum O was mostly distributed in the surface side of floe. 

[0193]And the amount of aluminum O by the side of the surface was 80-mor/o of the total 

amount of aluminum_0_ as a result of analysis by EPMA. The internal amount of CeO was 

70-mol% of the total amount of CeO^. 

[0194]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0195](Comparative example 1) Aluminium nitrate 9 hydrate 4.7 mo! and 1.0 mol of cerium 
nitrate 6 hydrates, Oxy zirconium nitrate 2 hydrate 1.0 mol, and 0.12 mol of lanthanum 
nitrate 6 hydrates and 124 g of hydrogen peroxide solution ( 1 .1-mol content as ^2^2^ 

% of the weight of concentration were dissolved in 1400 cm of pure water ^, and the 
solution A was prepared. 

[0196]Quantity which can furthermore neutralize all the nitric acid roots NH^ of a mol is 
included 1.2 times. The solution of 2000-cm^ was prepared. 

[0197]Multiple oxide powder was prepared like Example 1 except having added the solution 
A, having put the neutralization solution whole quantity into the reaction vessel, and 
agitating by the mechanical stirrer and a homogenizer. 

[0198]This multiple oxide powder consists typical composition of the floe 2 with a particle 
diameter of about 10 micrometers, as shown in drawing 2 . when this multiple oxide powder 
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is observed by FE-TEM and it analyzes by EPMA, It is shown in drawing 2 -- as - the floe 2 
- the particle diameter of 10 nm or less - four kinds of prinnary particles 20, 21, 22, and 23 
distribute almost uniformly, and are mainly constituted. As for the primary particle 20, it 
consists of aluminum O , the primary particle 21 consists of CeOg-ZrOg, the primary 

particle 22 consists of aluminum O -LagOg, and the primary particle 23 is. It consists of 

CeO -ZrO_-La 0-. And the floe 2 had become metal distribution almost uniform from the 

2 2 2 3 

surface side to an inside as a result of analysis by EPMA. As for slightly [ the quantity of 
aluminumgOg-La^O^ ], and La^O^, most was dissolving to CeO^-ZrO^. 

[0199]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0200](Comparative example 2) Aluminium nitrate 9 hydrate 4.7 mol and 1.0 mol of cerium 
nitrate 6 hydrates, Oxy zirconium nitrate 2 hydrate It is pure water about 1.0 mol and the 
124 g hydrogen peroxide solution ( 1 .1-mol content as HgO^) of 30 % of the weight of 

concentration. It dissolved in 5000-cm^ and the solution A was prepared. 
[0201]Quantity which can furthermore neutralize all the nitric acid roots NH^ of a mol is 

included 1 .2 times. The solution of 2000-cm^ was prepared. 

[0202]Multiple oxide powder was prepared like Example 1 except having added the solution 
A, having put the neutralization solution whole quantity into the reaction vessel, and 
agitating by the mechanical stirrer and a homogenizer. 

[02031This multiple oxide powder consists of floe with a particle diameter of about 10 
micrometers like the comparative example 1. When this multiple oxide powder is observed 
by FE-TEM and it analyzes by EPMA, as the Lord who consists of aluminum^O^ with a 

particle diameter of 10 nm or less and CeO^-ZrO^, two kinds of primary particles distribute 

almost uniformly, and floe is constituted. And floe had become metal distribution almost 

uniform from the surface side to an inside as a result of analysis by EPMA. 

[0204]The catalyst was prepared like Example 1 using this multiple oxide powder. 

(2) The presentation of the solution used for manufacturing the multiple oxide powder used 

for the catalyst examples 12-15 for emission gas purification and the comparative examples 

3-4 which made the carrier aluminum, Zr, Ti, and La system multiple oxide powder is shown 

in Table 2. 

[0205] 

[Table 2] 
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[0206](Example 12) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0207]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises four kinds of primary 
particles - with the primary particle which consists of ZrO^-TiO^- It comprises a primary 

particle which consists of aluminum^Og, a primary particle which consists of ZrOg, and a 

primary particle which consists of TiO^. Many primary particles to the inside office which 

consist of ZrO^-TiO^ and ZrO^, and TiO^ were distributed, and aluminum^O^ was mostly 

distributed in the surface side of floe. 

[0208]And the amount of aluminum^O^ by the side of the surface was 60-mor/o of the total 
amount of aluminum^O^ as a result of analysis by EPMA. The internal amount of TiO^ was 
65-mol% of the total amount of TiO^. 

[0209]The catalyst was prepared like Example 1 using this multiple oxide powder, 
[0210](Example 13) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[021 1]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers. 
The same particle diameter less or equal of 10 nm as Example 12 is mainly concerned with 
floe, and it comprises four kinds of primary particles, many primary particles to the surface 
side of floe which consist of ZrO^-TiO^ and ZrO^, and TiO^ are distributed - aluminum^O^ 

was mostly distributed in the inside office. 

[0212]And the amount of Ti02 by the side of the surface was 70-mol% of the total amount 
of TiO^ as a result of analysis by EPMA. The internal amount of aluminum O was 70- 
mol% of the total amount of aluminum^Og. 

[0213]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0214](Example 14) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0215]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less ~ it mainly comprises five kinds of primary 
particles — with the primary particle which consists of ZrO^-TiO^. It comprises a primary 

particle which consists of aluminum^O^-La^O^, a primary particle which consists of 
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aluminum a primary particle which consists of TiO , and a primary particle which 
consists of ZrO,. Zr02-Ti02 and ZvO^, and T\0^ were mostly distributed in the inside of 
floe, and aluminum_0_-La_0 was mostly distributed in the surface side of floe. 
[0216]And the amount of aluminum^O by the side of the surface was 60-mol% of the total 
amount of aluminum O as a result of analysis by EPMA. moreover - the amount of l-a203 
by the side of the surface is 60-mol% of the total amount of La-O^ - the internal amount of 
TIO ~ a total -- it was 70-mol% of the amount of TiO_. 

[0217]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0218](Example 15) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0219]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles - with the primary particle which consists of Zr02-Ti02. It comprises a primary 

particle which consists of aluminum^Og-La^Og. a primary particle which consists of 

aluminum^O , a primary particle which consists of TiO , and a primary particle which 

consists of ZrO^. ZrOg-TiO^ was mostly distributed in the surface side of floe, and 

aluminum^O -La O was mostly distributed in the inside office. 

[0220]And the amount of TiO^ by the side of the surface was 65-mor/o of the total amount 
of TiO^ as a result of analysis by EPMA. The internal amount of LagO^ was 60-mol% of the 
total amount of La^O^, and the internal amount of aluminum^O^ was 60-mor/o of the total 
amount of aluminum^O^. 

[0221 ]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0222](Comparative example 3) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 2. using a 
titanium tetrachloride solution as a Ti source. 

[0223]This multiple oxide powder consists of floe with a particle diameter of about 10 
micrometers like the comparative example 1. When this multiple oxide powder is observed 
by FE-TEM and it analyzes by EPMA, the same particle diameter less or equal of 10 nm as 
Example 12 mainly distributes almost uniformly [ four kinds of primary particles ]. and floe is 
constituted. And floe had become metal distribution almost uniform from the surface side to 
an inside as a result of analysis by EPMA. 

[0224]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0225](Comparative example 4) Multiple oxide powder was prepared like the comparative 
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example 1 except having used the solution A of the presentation shown in Table 2, using a 
titanium tetrachloride solution as a Ti source. 

[0226]This multiple oxide powder consists of floe with a particle diameter of about 10 
micrometers. The place which observed this multiple oxide powder by FE-TEM, and was 
analyzed by EPMA, Floe The primary particle with a particle diameter of 10 nm or less 
which mainly consists of ZrO -TiOg-LagO^ from five kinds of primary particles. The primary 

particle which consists of aluminum the primary particle which consists of 

aluminum„0_-La„0 , the primary particle which consists of TiO-, and the primary particle 

which consists of ZrO^ distribute almost uniformly, and is constituted. And floe had become 

metal distribution almost uniform from the surface side to an inside as a result of analysis 
by EPMA. 

[0227]The catalyst was prepared like Example 1 using this multiple oxide powder. 

(3) The presentation of the solution used for manufacturing the multiple oxide powder used 

for the catalyst examples 16-19 for emission gas purification and the comparative examples 

5-6 which made the carrier aluminum, Ce, and La system multiple oxide powder is shown in 

Table 3. 

[0228] 
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[0229](Example 16) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0230]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises three kinds of primary 
particles - it comprises a primary particle which consists of an aluminum^O^-La^O^ 

multiple oxide, a primary particle which consists of aluminum^O^, and a primary particle 

which consists of CeO^. Ce02 is mostly distributed in the inside office - aluminum^O^- 

La^Og was mostly distributed in the surface side of floe. 

[0231 ]and - the amount of La O by the side of the surface is 60-mol% of the total amount 
of La O as a result of analysis by EPMA - the internal amount of CeO ~ a total ~ it was 
70-mol% of the amount of CeO^. 

[0232]The catalyst was prepared like Example 1 using this multiple oxide powder. 
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[0233](Example 17) Multiple oxide powder was prepared like Example 1 except having 
used thie solution A and the solution B of the presentation shown in Table 3. 
[0234]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises three kinds of primary 
particles - it comprises a primary particle which consists of an aluminum20g-La20g 

multiple oxide, a primary particle which consists of aluminum20g, and a primary particle 

which consists of CeO . CeO^ is mostly distributed in the surface side of floe - 

aluminum-0,-La-0 was mostly distributed in the inside of floe. 

[0235]and - the internal amount of La is 60-mol% of the total amount of 1-8203 as a 
result of analysis by EPMA - the amount of CeO by the side of the surface - a total - It 
was 70-mol% of the amount of CeO-. 

[0236]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0237](Example 18) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0238]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less ~ it mainly comprises two kinds of primary 
particles ~ it comprises a primary particle which consists of aluminumgO , and a primary 

particle which consists of CeO Ce02 is mostly distributed in the inside of floe ~ 

aluminum O was mostly distributed in the surface side of floe. 

[0239]and - the amount of aluminum^O^ by the side of the surface is 65-mol% of the total 
amount of aluminum O as a result of analysis by EPMA - the internal amount of CeO - 
a total it was 65-mol% of the amount of CeO^. 

[0240]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0241](Example 19) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 3. 
[0242]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floc - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum^O^, and a primary 

particle which consists of CeO^. CeO^ is mostly distributed in the surface side office — 

aluminum O was mostly distributed in the inside of floc. 

[0243]and - the internal amount of aluminum O. is 60-mol% of the total amount of 
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aluminum-O, as a result of analysis by EPMA - the amount of CeO, by the side of the 
surface - a total - it was 60-mol% of the amount of CeO^. 

[0244]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0245](Comparative example 5) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 3. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers. Floe The primary 
particle with a particle diameter of 10 nm or less which mainly comprises four kinds of 
primary particles, and consists of aluminum^O^, The primary particle which consists of 

CeO^, the primary particle which consists of aluminum^O^-La^O^, and the primary particle 

which consists of CeO -La O distribute almost uniformly, and is constituted. And floe had 

become metal distribution almost uniform from the surface side to an inside as a result of 
analysis by EPMA. 

[0246]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0247](Comparative example 6) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 3. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 10 micrometers, floe - the particle 
diameter of 10 nm or less ~ it mainly comprises two kinds of primary particles - the primary 
particle which consists of aluminum^O^, and the primary particle which consists of CeO^ 

distribute almost uniformly, and is constituted. And floe had become metal distribution 

almost uniform from the surface side to an inside as a result of analysis by EPMA. 

[0248]The catalyst was prepared like Example 1 using this multiple oxide powder. 

(4) The presentation of the solution used for manufacturing the multiple oxide powder used 

for the catalyst examples 20-27 for aluminum, Ce, Zr, and the emission gas purification that 

made multiple oxide powder the carrier, and the comparative examples 7-8 is shown in 

Table 4 Y system. 

[0249] 

[Table 4] 







7. 








2) 






A1 


Ce 


Zr 




Y 


Al 


Ce 


Zr 


U 


Y 


Al 


Ce 


Zr 


La 


Y 




0.4 


1 










0.4 


0.6 




0.4 














0.2 


1 


0.6 




0.4 


1 

0.2 




0.6 




0.4 














0.2 
0.2 


1 


0.6 




0.4 


0.2 
0.2 


1 




0.01 








0.6 




0.4 








0.6 




0.4 


0.2 






0,01 




0.2 


I 










0.2 


1 








0,1 






0.01 




0.1 




0.6 




0.4 


ttlM7 
lt8E0QB 


0.5 
0.4 
0.4 


1 
1 


0.6 
0.6 
0.6 


0.01 


0.4 
0.4 
0.4 


0.1 






0.01 




0.2 


1 









[0250](Example 20) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
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acid yttrium 6 hydrate as a source of Y. Wlien tliis multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe - the particle diameter of 10 nm or less - it mainly comprises 
four kinds of primary particles - with the primary particle which consists of aluminumgO^. It 

comprises a primary particle which consists of CeO^, a primary particle which consists of 

Y O -CeO-, and a primary particle which consists of ZrO -Y O CeO^ is mostly distributed 

2 3 2 

in the inside of floe ZrO^- Y O was mostly distributed in the surface side of floe. 
[0251 ]And as a result of analysis by EPMA, the internal amount of CeO^ was 65-mol% of 
the total amount of CeO . and the amount of ^2*^3 ^'^ °^ surface was 65-mol% 

of the total amount of YgO^. 

[02521The catalyst was prepared like Example 1 using this multiple oxide powder. 
[02531(Example 21) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted office with a particle diameter of 
about 10 micrometers, floe - the particle diameter of 10 nm or less - it mainly comprises 
four kinds of primary particles — with the primary particle which consists of aluminum O^. It 

comprises a primary particle which consists of CeO a primary particle which consists of 

Y O -CeO , and a primary particle which consists of ZrO -Y O . CeO is mostly distributed 

2 3 2 

in the surface side of floe - ZrO^-Y^O^ was mostly distributed in the inside of floe. 
[0254}And as a result of analysis by EPMA. the amount of CeO^ by the side of the surface 
was 70-mol% of the total amount of CeO^, and the internal amount of Y^O^ was 65-mol% 
of the total amount of Y^O^. 

[0255]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0256](Example 22) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted office with a particle diameter of 
about 10 micrometers, floe - the particle diameter of 10 nm or less - it mainly comprises 
four kinds of primary particles - with the primary particle which consists of aluminum^O^. It 

comprises a primary particle which consists of CeO^, a primary particle which consists of 

Y^O -CeO and a primary particle which consists of ZrO -Y O CeO is mostly distributed 

in the inside office - ZrO^-Y O was mostly distributed in the surface side of floe. 

[0257]And as a result of analysis by EPMA, the internal amount of Ce02 was 65-mol% of 
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the total amount of CeO . and the annount of Y^O^ by the side of the surface was 60-mor/o 
of the total amount of ^2^3- 

[0258]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0259](Example 23) Multiple oxide powder was prepared like Example 1 except having 
used the solution A and the solution B of the presentation shown in Table 4, using nitric 
acid yttrium 6 hydrate as a source of Y. When this multiple oxide powder was observed by 
FE-TEM and having been analyzed by EPMA, it consisted of floe with a particle diameter of 
about 10 micrometers, floe - the particle diameter of 10 nm or less - it mainly comprises 
four kinds of primary particles - with the primary particle which consists of aluminum202. It 

comprises a primary particle which consists of CeO , a primary particle which consists of 

Y O^-CeO., and a primary particle which consists of ZrO -Y O . CeO is mostly distributed 

2 3 2 ^ ^ o ^ 

in the surface side of floe - ZrO^-Y-0„ was mostly distributed in the inside of floe. 
[0260]And as a result of analysis by EPMA, the amount of CeO^ by the side of the surface 
was 65-mol% of the total amount of CeO and the internal amount of ^2^3 70-mol% 
of the total amount of Y-O . 

[0261 ]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0262](Example 24) Aluminium nitrate 9 hydrate It is pure water about 0.2 mol, and 1 mol of 
cerium nitrate 6 hydrates and the 124 g hydrogen peroxide solution ( 1.1 -mol content as 

HO) of 30 % of the weight of concentration. It dissolved in 1500-cm and the solution A 
was prepared. 

[0263]Aluminium nitrate 9 hydrate 0.2 mol and 0.01 mol of lanthanum nitrate 6 hydrates 

were dissolved in 500 cm of pure water ^, and the solution B was prepared. 

[0264]Oxy zirconium nitrate 2 hydrate 0.6 mol and nitric acid yttrium It is pure water about 

0.4 mol. It dissolved in 1000-cm^ and the solution C was prepared. 

[0265]Quantity which can furthermore neutralize all the nitric acid roots Neutralization 

solution which contains NH^ of a mol 1.2 times It 1000 cm—prepared. 

[0266]The solution A was added having put the whole quantity of neutralization solution into 
the reaction vessel, and agitating by the mechanical stirrer and a homogenizer, and as it is, 
after 1-hour churning, after 1 more hour churning, the solution B was added, the solution C 
was added and it agitated for further 1 hour. The obtained sediment (oxide precursor) is 
filtered and washed and it is in the atmosphere. It dries at 300 ** for 3 hours, and is a pan. 
Temporary quenching was carried out at 500 ** for 1 hour. It is in the atmosphere about this 
temporary-quenching powder. It calcinated at 700 ** for 5 hours, it ground to median size 
D50**10micrometer in the wet ball mill, and multiple oxide powder was prepared. 
[0267]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
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floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum203. It comprises a primary 

particle which consists of CeO , a primary particle which consists of Y202-Ce02, a primary 

particle which consists of aluminum O^-LagOg, and a primary particle which consists of 

ZrO -Y Og. Ce02 and aluminum202, and aluminum202-La203 are mostly distributed in the 

inside of floe - ZrO--Y_0- was mostly distributed in the surface side of floe. 

[0268]And as a result of analysis by EPMA, the internal amount of CeO^ was 70-mor/o of 

the total amount of CeO^, and the amount of Y^O^ by the side of the surface was 70-mol% 

of the total amount of Y^O^. 

[0269]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0270](Example 25) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, It consisted office with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum^O^. It comprises a primary 

particle which consists of CeO^, a primary particle which consists of Y^O^-CeO^. a primary 
particle which consists of aluminum^Og-La^O^, and a primary particle which consists of 
^^^z'^'Pz' ^^^2 '® "^^^^'y distributed in the surface side office - ZrO^-Y^O^ was mostly 
distributed in the inside office. 

[0271]And as a result of analysis by EPMA, the amount of CeO^ by the side of the surface 
was 65-mol% of the total amount of Ce02, and the internal amount of Y^O^ was 65-mol% 
of the total amount of YgO^. 

[0272]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0273](Example 26) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum^O^. It comprises a primary 

particle which consists of CeO^, a primary particle which consists of Y^O^-CeO^, a primary 

particle which consists of aluminum^O^-La^O^, and a primary particle which consists of 

Zr02-Y20g. CeO^ is mostly distributed in the inside office - ZrO^-Y^O^ was mostly 

distributed in the surface side of floe. 
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[0274]And as a result of analysis by EPMA, the internal amount of CeO^ was 70-mol% of 
the total amount of CeO and the amount of Y2O3 by the side of the surface was 65-mol% 
of the total amount of Y O . 

[0275]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0276](Example 27) Multiple oxide powder was prepared like Example 24 except having 
used the solution A, the solution B, and the solution C of the presentation which are shown 
in Table 4. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises five kinds of primary 
particles - with the primary particle which consists of aluminum O^. It comprises a primary 

particle which consists of CeO , a primary particle which consists of Y^O^-CeOg, a primary 

particle which consists of aluminum O^-LagOg, and a primary particle which consists of 

ZrO„-Y^O^. CeO^ is mostly distributed in the surface side of floe - ZrO_-Y O was mostly 

2 2 3 2 ^ z J 

distributed in the inside of floe. 

[0277]And as a result of analysis by EPMA, the amount of CeO- by the side of the surface 
was 70-mol% of the total amount of CeO , and the internal amount of YgO^ was 60-mol% 
of the total amount of Y-O,. 

[0278]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0279](Comparative example 7) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 4. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle diameter of about 1 0 micrometers. The primary particle 
with a particle diameter of 10 nm or less which mainly comprises two kinds of primary 
particles, and consists of aluminum O,, and the primary particle which consists of CeO^- 

ZrO--Y O distribute almost uniformly, and floe is constituted. And floe had become metal 

distribution almost uniform from the surface side to an inside as a result of analysis by 
EPMA. 

[0280]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0281](Comparative example 8) Multiple oxide powder was prepared like the comparative 
example 1 except having used the solution A of the presentation shown in Table 4. When 
this multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, 
it consisted of floe with a particle dianrieter of about 10 micrometers, floe — the particle 
diameter of 10 nm or less — it mainly comprises two kinds of primary particles — with the 
primary particle which consists of aluminum^O^-La^O^. The primary particle which consists 

of CeO^-ZrO^-La O -Y O distributes almost uniformly, and is constituted. And floe had 

become metal distribution almost uniform from the surface side to an inside as a result of 
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analysis by EPMA. 

[0282]The catalyst was prepared like Example 1 using this multiple oxide powder. 
[0283]<An examination and evaluation> Each catalyst It started in the test piece shape (20 

mm in diameter, and 41 mm in length) of 35-cm^, and the durability test which circulates 
model gas was done, respectively. 

[0284]About the catalyst of Examples 1-1 1 and the comparative examples 1-2, the 

durability test of 10 hours was done at 1050 **, passing by turns the model gas shown in 

Table 5 every 10 seconds on the conditions shown in Table 5. 

[0285] 

[Tables] 



• 


C0(75X)/H.(2SX) 
i%) 


Oi 
<X) 


COa 
it) 


HiO 
(X) 




(sec) 


(L/oin) 


Rich 


X 


0 


3 


3 




10 


20 


Lean 


1 


4 


3 


3 




10 


20 



[0286]While passing by turns the model gas shown in Table 6 every 1 0 seconds on the 
conditions shown in Table 6 about the catalyst of Examples 12-15 and the comparative 
examples 3-4 The durability test held at 800 ** for 5 hours was done. 
[0287] 
[Table 6] 





C0(7SS)/&a(2SX) 


Oa 


COt 


SOb 


H.0 






mm. 




(X) 


(X) 


(X) 


(ppn) 


(X) 




(sec) 
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1 


0 


3 


200 


3 




10 


20 


mm 


1 


4 


3 


200 


3 




10 


20 



[0288]While passing by turns the model gas shown in Table 5 every 10 seconds on the 

conditions shown in Table 5 about the catalyst of Examples 16-19 and the comparative 

examples 5-6 The durability test held at 800 ** for 5 hours was done. 

[0289]While passing the model gas shown in Table 7 on the conditions shown in Table 7 

about the catalyst of Examples 20-27 and the comparative examples 7-8 The durability test 

held at 800 ** for 5 hours was done. 

[0290] 

[Table 7] 





C0(75X)/H.(25X) 


Of 


COa 


HiO 


Ni 






(X) 


(X) 


(X) 


(X) 






1 Lean 


1 


4 


3 


3 




20 



[0291]Arrange each catalyst after a durability test to an ordinary pressure fixed-bed 
circulation type catalyst evaluation system, and the nnodel gas shown in Table 8 about the 
catalyst of Examples 1-19 and the comparative examples 1-6 is circulated by turns for 
every second on the conditions shown in Table 8, The model gas shown in Table 9 about 
the catalyst of Examples 20-27 and the comparative examples 7-8 is circulated on the 
conditions shown in Table 9, and it is each. From 100 ** Temperature up was carried out 
the speed for 10 **/to 400 **. 
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[0292] 
[Table 8] 
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3 
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1 
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1.326 


3 
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I 
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[0293] 
[Table 9] 
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I 
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0.16 
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3 


3 




20 



[0294]And the purifying rate of HC at the time of temperature up, CO. and NO^ was 

continuously measured about each catalyst, and temperature (50% purification 
temperature) when each was purified 50% was searched for, respectively. The result of the 
HC50% purification temperature which was the clearest in the difference of activity is 
shown in Table 10 before long. 

[0295]The BET specific surface area of the coated layer before and behind a durability test 
is measured about each catalyst, and the result is combined with Table 10 and shown. In 
Table 10, "Fresh" shows durability test before and "Aged" shows the durability test back. 
[0296] 
[Table 10] 
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[0297]First, from comparison of Example 1 and the comparative example 1, although the 
carrier of the catalyst of Example 1 is the same presentation as the carrier of the catalyst of 
the comparative example 1, The direction of Example 1 shows the heat resistance in which 
the fall degree of the specific surface area after durability is small very high, and, as a 
result, activity with it is maintained. [ a low HC50% purification temperature after durability 
and ] [ high ] This is an effect by originating in having manufactured the carrier of Example 
1 with the coprecipitation method one by one, and ^^^r^ mainly being contained in 

aluminum^O^. 

[0298]Even if it compares Example 2 with the comparative example 1 , the direction of 
Example 2 has the high activity after durability, and it turns out that it is seldom influenced 
at an order of making it precipitating with a coprecipitation method one by one. 
[0299]However, if Example 1 is compared with Example 2, Example 1 is superior to 
Example 2. By that is, the thing which you make it precipitate previously in a coprecipitation 
method from the solution containing aluminum, Ce, and Zr one by one, and is made to 
precipitate from the solution which contains aluminum and La after that. It turns out that it is 
more desirable to distribute many primary particles 12 to the surface side of the floe 1 which 
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consist of an aluminum20 -LagO^ multiple oxide, and to distribute many primary particles 

1 1 to the inside of the floe 1 which consist of a Ce02-Zr02 solid solution. 

[0300]The content of aluminum element in the solution A receives Ce/Zr=1/1 from 
comparison of Example 1 , Example 3, and Examples 5-7. 0.5 or more are used and it turns 
out that it is desirable to make the remaining aluminum contain in the used solution B. It 
thinks because the quantity of aluminum O which dissolved selectively with this and 

La O, and whose heat resistance improved, and the quantity of aluminum202 which 

2 3 

intervenes in order to high-decentralize a CeOg-ZrOg solid solution can be balanced. 

{0301]And if Examples 8-11 are compared with the comparative example 2, Examples 8-11 
show activity even with after [ high ] durability, and it is clear that this it is the effect which 
manufactured the carrier with the coprecipitation method one by one. 
[0302]Next, if Example 13 is compared with the comparative example 3, the direction of 
Example 1 3 shows activity even with after [ high ] durability. It is clear that this it is the 
effect which manufactured the carrier with the coprecipitation method one by one, many 
ZrO -Ti02 solid solutions are distributed over the surface side office in Example 13, and it 

is thought in it that it is an effect resulting from sulfur poisoning having been controlled by 
this. 

[03031When Example 12 is compared with Example 14, the Example 14 of the activity after 
durability is higher, and this is the effect which contained La further in the solution B. That 
is, by making La_0- dissolve selectively to aluminum O it is thought that it originates in 

the heat resistance of aluminunn^O^ having improved and the fall of the sulfur poisoning- 
proof nature of a ZrO^-TiOg solid solution having been prevented. 

[0304]On the other hand. Example 16 excels the comparative example 5 in the activity after 
durability, and Example 18 excels the comparative example 6 in the activity after durability. 
It is clear that this it is the effect which manufactured the carrier with the coprecipitation 
method one by one, and in Example 16 and Example 18, since the surface concentration of 
CeO^ became low since aluminum^O was mostly distributed over the surface side of floe, 

and degradation of Rh was controlled, it thinks. 

[OSOSJFrom comparison of Examples 16-19, by making La^O^ dissolve selectively to 
aluminum O shows that heat resistance is improving. 

[03061Examples 20-23 excel the comparative example 7 in the activity after durability, and 
Examples 24-27 excel the comparative example 8 in the activity after durability. It is clear 
that this it is the effect which manufactured the carrier with the coprecipitation method one 
by one, As opposed to three kinds of multiple oxides, aluminum^O^, Ce02, and ZrO^-Y^O^, 

existing individually in Examples 20-27, According to a comparative example, since CeO^ is 
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dissolving to ZrO -Y^O it is thought that activity is low. 

[0307]And if Examples 20-23 are compared with Examples 24-27, it is distinct by making 
LagOg dissolve selectively to aluminumgOg that the activity after durability improves further. 

[0308]Since Examples 20-23 have the almost equivalent activity after durability and 
Examples 24-27 also have the almost equivalent activity after durability, it turns out that an 
order in a coprecipitation method is not asked one by one. 

(5) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 28-37 for emission gas purification and the comparative examples 
9-10 of the two-layer structure is shown in Table 1 1 . 
[0309] 
[Table 11] 
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[0310](Example 28) As shown in Table 11, 0.25 mol of aluminium nitrate 9 hydrates, 0.25 
mol of cerium nitrate 6 hydrates. 0.25 mol of oxy zirconium nitrate 2 hydrates, and 

hydrogen-peroxide-solution ( 0.275-mol content as H^O^) 31 cm^ of 30 % of the weight of 

concentration were dissolved in 700 cm of pure water , and the solution A was prepared. 
[031 1]On the other hand, 0.25 mol of aluminium nitrate 9 hydrates were dissolved in 500 

cm of pure water ^, and the solution B was prepared. 

[0312]Quantity which can furthermore neutralize all the nitric acid roots The solution which 
contains NH of a mol 1 .2 times was 500 cm—prepared, and this was made into the 
neutralized solution. 

[0313]The solution A was added having put the whole quantity of the neutralized solution in 
the beaker, and agitating by the mechanical stirrer and a homogenizer, and as it is, after 1- 
hour churning, the solution B was added and it agitated for further 1 hour. The obtained 
sediment (oxide precursor) is filtered and washed, and it dries at 300 ** in the atmosphere 
for 3 hours, and is a pan. Temporary quenching was carried out at 500 ** for 1 hour. It is in 
the atmosphere about this temporary-quenching powder. It calcinated at 700 ** for 5 hours, 
it ground to median size D50**10micrometer in the wet ball mill, and multiple oxide powder 
was prepared. 
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[0314]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminumgO^, and a primary 

particle which consists of Ce02-Zr02. aluminum203 is mostly distributed in the surface side 
of floe -- CeO -Zr02 was mostly distributed in the inside of floe. 

[0315]And as a result of analysis by EPMA, the internal amount of Ce02 was 60-mor/o of 
the total amount of CeO , and the amount of aluminum202 by the side of the surface was 
60-mol% of the total amount of aluminum203. 

[0316]This multiple oxide powder 200 g and activated alumina powder (specific surface 

area 190m%) 200 g, The aluminium nitrate 6 hydrate 42g and quasi-boehmite 7.2g and 
pure water 300 g was ground and mixed in the wet ball mill, and the median size 
D50=7mierometer slurry was prepared, this slurry - honeycomb carrier substrate made 
from cordierite (400 cells / inch) a 160-g/L coat is carried out - it calcinated for 1 hour at 
600 ** after carrying out draught drying at 1 10 **, and the coated layer was formed. The 
coat process was performed two or more times if needed. 

[0317]Then, Ft is supported using Pt(N02) 2(NH3) ^ solution, and it is in the atmosphere. It 

calcinated at 300 ** for 1 hour, and the 1st catalyst bed was prepared. Pt 1.5 g/L is 
supported. 

[0318]Next, theta-aluminum powder (BET specific surface area75m /g) is prepared, Rh 

is supported using nitric acid rhodium solution, and it is in the atmosphere. It calcinated at 
300 ** for 1 hour. The holding amount of Rh receives the theta-aluminum powder 40g. 

It is 0.3g. This catalyst powder 100 g, the aluminium nitrate 6 hydrate 30g and quasi- 
boehmite of 5 g, and pure water 140 g was ground and mixed in the wet ball mill, and the 
median size D50=7micrometer slurry was prepared, the coat of this is carried out to the 1st 
catalyst bed surface ~ it calcinated at 600 ** for 1 hour, and the 2nd catalyst bed was 
formed. Carrier substrate 1L per 40g of the 2nd catalyst bed was formed. 
[0319l(Example 29) As shown in Table 11, multiple oxide powder was prepared like 
Example 28 except having used the solution B which dissolves 0.25 mol of aluminium 

nitrate 9 hydrates, and 0.01 mol of lanthanum nitrate 6 hydrates in 500 cm of pure water . 
[0320]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 1 0 micrometers, 
floe ~ the particle diameter of 10 nm or less ~ it mainly comprises two kinds of primary 
particles ~ it comprises a primary particle which consists of aluminum203, and a primary 

particle which consists of Ce02-Zr02. aluminum203 is mostly distributed in the surface side 

of floe ~ CeO -Zr02 was mostly distributed in the inside of floe. 
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[0321]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0322](Example 30) As shown in Table 11. 0.10 mol of aluminium nitrate 9 hydrates, The 

3 

solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as 31cm 
of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 

30 % of the weight of concentration in 700 cm of pure water . Multiple oxide powder was 
prepared like Example 28 except having used the solution B which dissolves 0.40 mol of 

aluminium nitrate 9 hydrates in 500 cm of pure water . 

[0323]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe ~ the particle diameter of 10 nm or less ~ it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum202, and a primary 

particle which consists of CeO.-ZrOg. aluminum203 is mostly distributed in the surface side 

of floe - CeO^-ZrOg was mostly distributed in the inside of floe. 

(0324]And the 1 st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0325](Example 31) As shown in Table 11. 0.40 mol of aluminium nitrate 9 hydrates, The 

solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as H2O2) 31cm 
of 0.25 mol of cerium nitrate 6 hydrates. 0.25 mol of oxy zirconium nitrate 2 hydrates, and 

30 % of the weight of concentration in 700 cm of pure water . Multiple oxide powder was 

prepared like Example 28 except having used the solution B which dissolves 0.10 mol of 

3 

aluminium nitrate 9 hydrates in 500 cm of pure water . 

[0326]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less ~ it mainly comprises two kinds of primary 
particles ~ it comprises a primary particle which consists of aluminum202, and a primary 

particle which consists of CeO -Zr02. aluminum202 is mostly distributed in the surface side 

of floe - CeO -Zr02 was mostly distributed in the inside of floe. 

[0327]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0328](Example 32) As shown in Table 1 1 , multiple oxide powder was prepared like 

Example 28 except having used the solution B which dissolves 1.00 mol of aluminium 

3 

nitrate 9 hydrates in 500 cm of pure water . 

[0329]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe ~ the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum202, and a primary 

particle which consists of CeO -ZrOg. aluminum202 is mostly distributed in the surface side 
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of floe - CeO^-ZrO^ was mostly distributed in the inside of floe. 

[0330]And this multiple oxide powder. The 1st catalyst bed and the 2nd catalyst bed were 
formed like Example 28 except having formed the 1st catalyst bed so that 1 10 g/L and 50 
g/L of activated alumina powder might be contained. 

[0331](Example 33) As shown in Table 11, multiple oxide powder was prepared like 
Example 28 except having used the solution B which dissolves 2.00 mol of aluminium 

3 

nitrate 9 hydrates in 500 cm of pure water . 

[0332]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum^O^, and a primary 

particle which consists of CeO^-ZrO^. aluminumgO^ is mostly distributed in the surface side 

office - CeO^-ZrO^ was mostly distributed in the inside office. 

[0333]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0334](Example 34) As shown in Table 11, 1.25 mol of aluminium nitrate 9 hydrates, The 

3 

solution A which dissolves hydrogen-peroxide-solution ( 0.275-mol content as H^O^) 31cm 
of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and 

30 % of the weight of concentration in 700 cm of pure water ^. Multiple oxide powder was 
prepared like Example 28 except having used the solution B which dissolves 1.00 mol of 

3 

aluminium nitrate 9 hydrates in 500 cm of pure water . 

[0335]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe - the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles it comprises a primary particle which consists of aluminum20g, and a primary 

particle which consists of CeO^-ZrO^. aluminum^O^ is mostly distributed in the surface side 

of floe — CeO^-ZrOg was mostly distributed in the inside of floe. 

[0336]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0337](Example 35) As shown in Table 11, 2.00 mol of aluminium nitrate 9 hydrates, 0.25 
mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 hydrates, and the 
hydrogen peroxide solution of 30 % of the weight of concentration (as ^2^2'^ Multiple oxide 

powder was prepared like Example 28 except having used the solution A which dissolves 

0.275-mol content 31 cm^ in 700 cm of pure water ^. 
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[0338JWhen this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 1 0 micrometers, 
floe -- the particle diameter of 10 nm or less - it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminumgO^, and a primary 

particle which consists of CeO -ZrOg. aluminum202 is mostly distributed in the surface side 

of floe ~ CeO -ZrO was mostly distributed in the inside of floe. 

[0339]And this multiple oxide powder not using activated alumina powder. The 1st catalyst 
bed and the 2nd catalyst bed were formed like Example 28 except having formed the 1st 
catalyst bed so that 160 g/L might be contained. 

[0340](Example 36) The solution A which dissolves 0.25 mol of aluminium nitrate 9 

hydrates in 500 cm of pure water ^ as shown in Table 11. 0.25 mol of aluminium nitrate 9 
hydrates, 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates, and the hydrogen peroxide solution of 30 % of the weight of concentration (as 
H2O2.) Multiple oxide powder was prepared like Example 28 except having used the 

solution B which dissolves 0.275-mol content 31 cm^ in 700 em of pure water ^. 
[0341]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
floe -- the particle diameter of 10 nm or less -- it mainly comprises two kinds of primary 
particles - it comprises a primary particle which consists of aluminum202, and a primary 

particle which consists of CeO -Zr02. aluminum20g is mostly distributed in the inside of 

floe - Ce02-Zr02 was mostly distributed in the surface side of floe. 

[0342]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28. 
[0343](Example 37) It replaced with theta-aluminum 2O3 powder, and the 1st catalyst bed 

and the 2nd catalyst bed were formed like Example 28 except the amount of formation of 
the 2nd catalyst bed having been 30 g/L using hollow shape aluminum20g powder. 

[03441(Comparative example 9) As shown in Table 11, 0.50 mol of aluminium nitrate 9 
hydrates, It is pure water about hydrogen-peroxide-solution ( 0.275-mol content as H2O2) 

31 cm^ of 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates, and 30 % of the weight of concentration. The solution A which dissolves in 1200- 

cm"' is used. Multiple oxide powder was prepared like Example 28 except having added the 
solution A at once to the neutralized solution not using the solution B. 
[0345]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe ~ the particle diameter of 1 0 nm or less ~ it mainly comprises two kinds of primary 
particles - the primary particle which consists of aluminum^O , and the primary particle 
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which consists of CeO -Zr02 distribute almost uniformly, and is constituted. And floe had 

become metal distribution almost uniform from the surface side to an inside as a result of 
analysis by EPMA. 

[0346]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28 using 
this multiple oxide powder. 

[0347](Comparative example 10) As shown in Table 11, 0.50 mol of aluminium nitrate 9 
hydrates, 0.25 mol of cerium nitrate 6 hydrates, 0.25 mol of oxy zirconium nitrate 2 
hydrates. It is pure water about hydrogen-peroxide-solution ( 0.275-mol content as H2O2) 

31 cm^ of 0.01 mol of lanthanum, nitrate 6 hydrates, and 30 % of the weight of 

concentration. The solution A which dissolves in 1200-cm is used. Multiple oxide powder 
was prepared like Example 28 except having added the solution A at once to the 
neutralized solution not using the solution B. 

[0348]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted office with a particle diameter of about 10 micrometers, 
floe ~ the particle diameter of 10 nm or less ~ It mainly comprises two kinds of primary 
particles ~ the primary particle which consists of aluminum202-La20g, and the primary 

particle which consists of Ce02-Zr02-La203 distribute almost uniformly, and is constituted. 

And floe had become metal distribution almost uniform from the surface side to an inside as 
a result of analysis by EPMA. 

[0349]And the 1st catalyst bed and the 2nd catalyst bed were formed like Example 28 using 
this multiple oxide powder. 

[0350]The catalyst of <examination / evaluation> examples 28-37 and the comparative 

examples 9-10 is cut, respectively. Test piece shape of 35cm (20 mm in diameter.) It 
started in length of 41 mm, and the durability test which circulates every 10 seconds on the 
conditions shown in Table 6, and circulates the Rich-Lean model gas shown in Table 6 at 
1050 ** by turns for 10 hours was done, respectively. 

[0351]Each catalyst after a durability test is arranged to an ordinary pressure fixed-bed 
circulation type catalyst evaluation system, the model gas shown in Table 12 is circulated 
by turns for every second on the conditions shown in Table 12, and it is each. From 100 ** 
Temperature up was carried out the speed for 10 **/to 400 **. And the purifying rate of HC 
at the time of temperature up, CO, and NO was continuously measured about each 
catalyst, and temperature (50% purification temperature) when each was purified 50% was 
searched for, respectively. A result is shown in Table 13. 
[0352] 
[Table 12] 
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[0353] 
[Table 1 3] 
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[0354]ln Table 13, the catalyst of Example 28 is excellent in purification performance 
compared with the catalyst of the comparative example 9, and the catalyst of Example 29 is 
excellent in purification performance compared with the catalyst of the comparative 
example 10. namely, the surface side formed by making it coprecipitate one by one using 
the solution A and the solution B — aluminum^O^ — many — by making a multiple oxide with 

much CeO^-ZrO^ into a carrier at the inside side, it is distinct that purification activity 

improved. 

[0355]As for Example 29, most differences of activity are not observed in the comparative 
example 9 and the comparative example 10 from Example 28 to activity being high. That is, 
according to the coprecipitation method, the effect of ^^2^3 ''^vealed one by one, but the 

effect of La^O^ is not revealed in all the usual coprecipitation methods. This is imagined to 

be the result with which the heat-resistant improved effect of aluminum^O^ by addition of 

La^O^ and the fall of the oxygen occlusion discharge ability by dissolution into CeO^ of 

La^O^ competed by the comparative example 10. However, La^O^ is at Example 29. It 

dissolves selectively into aluminum^O^ and it is thought that the fall of oxygen occlusion 

discharge ability was controlled by this. 

[0356]lt is preferred for especially Example 28 to be excellent in low-temperature activity, 
when Examples 28, 30, and 31 are compared, and for there to be an optimum value in the 
ratio of the aluminium nitrate contained in the solution A and the solution B, and to dissolve 
an aluminium nitrate by the concentration into both solutions. It is thought that the amount 
of aluminium nitrates contained in the solution A and the solution B and the quantity of 
activated alumina powder have an optimum value from comparison of Examples 28, 32, 
and 33 similarly. 

[0357]And from the result of Examples 33, 34, and 35, in not using activated alumina 
powder, it turns out that the activity of a catalyst is high, so that the ratio of the aluminium 
nitrate in the solution A is high. This is considered that condensation of CeO^-ZrO^ 
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particles is controlled when aluminum O which intervenes among Ce02-Zr02 particles 
increases. 

(0358]lt turns out that an order of coprecipitation has furthermore affected purification 
activity slightly one by one from comparison of Example 28 and Example 36, It is preferred 
to make aluminum O -CeO -ZrO precursor coprecipitate previously like Example 28, and 

^ O ^ ^ 

to settle aluminum O precursor after that. 

[0359]As a carrier of the 2nd upper catalyst bed, it is hollow shape from comparison of 
Examples 28 and 37. The direction of aluminum understands that it is also more 

desirable than theta-aluminum O . 

(6) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 38-49 for emission gas purification and the comparative example 
1 1 which made the carrier multiple oxide powder formed of maturation treatment is shown 
in Table 14 as a presentation of an oxide. 
[0360] 
[Table 14] 
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[0361](Example 38) It is a neutralization equivalent, putting in a beaker the solution 
(solution A) containing 1 mol of aluminium nitrate 9 hydrates, and agitating in a mechanical 
stirrer and a homogenizer. A 1.2-times the amount ammonia solution was added, and 
precipitate was deposited. It is a solution about this precipitate. At 0.12MPa and 110 **, 
water heat treatment was carried out for 2 hours, and it riped. 

[03621Subsequently, in a solution including the precipitate after aging, a 1.2 times as many 
ammonia solution as a neutralization equivalent is added to the following ingredient 
neutralized, They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium nitrate 
there. 0.6 mol and titanium tetrachloride The solution (solution B) which dissolved 0.4 mol 
was added, and precipitate was deposited. And it is a solution about the obtained 
precipitate. At 0.12MPa and 110**, water heat treatment was carried out for 2 hours, and it 
riped. 

[0363]The postprecipitation neutralized precipitate In the inside of the atmosphere after 
carrying out temporary quenching at 300 ** for 3 hours or more It calcinated at 500 ** for 5 
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hours, it ground to median size D50**10nnicrometer in the wet ball mill, and multiple oxide 
powder was prepared. The presentation of each oxide is aluminum:Zr:Ti=1 at a metaled 
atomic ratio. : 0.6 : It is 0.4. 

[0364]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
This floe comprised aluminum^O^ primary particle whose average crystallite diameter is 8 

nm, and amorphous aluminum^O^ by which it is placed between the interfaces of the ZrO^- 

TiO^ solid solution particle whose average microcrystal is 9 nm, and a solid solution 

particle. While having the narrow pore distribution to which it is 8 nm in main pole diameter, 
and not less than 90% of the pore volume of fine pores of 50 nm or less exists in the range 
of 8**3 nm, an aspect ratio this multiple oxide powder The granular crystal of 2.5 was 
formed. 

[0365]and aluminum^O^ is mostly distributed in the inside office - ZrO^-TiO^ was mostly 

distributed in the surface side of floe, moreover — the internal amount of aluminum^O^ is 

65-mol% of the total amount of aluminum^O^ as a result of analysis by EPMA - the amount 

of TiO^ by the side of the surface — a total — it was 70-mol% of the amount of TiO^. 

[0366]Furthermore, this multiple oxide powder is in the atmosphere. It had the characteristic 
that the crystallite diameter of each oxide after calcinating at 700 ** for 5 hours is 10 nm or 
less. 

[0367]Obtained multiple oxide powder 400 g, and the aluminium nitrate 6 hydrate 42g, 
quasi-boehmite 7.2 g, pure water 300 g was mixed and ground in the wet ball mill, and the 
median size D50=7micrometer slurry was obtained, this slurry — product monolith 
honeycomb substrate made from cordierite (400 cells / inch) a 200-g/L coat is carried out — 
it calcinated for 1 hour at 500 ** after carrying out draught drying at 1 10 **, and the coated 
layer was formed. If needed, it carries out repeatedly and a coat process is per 
[ honeycomb substrate 1L ]. A 200-g coated layer was formed. 
[0368]Then, adsorption support of the Ft was carried out using the dinitrodiammine 
platinum solution, and it calcinated at 300 ** in the atmosphere for 1 hour. Subsequently, 
adsorption support of the Rh was carried out using nitric acid rhodium solution, and it 
calcinated at 120 ** in the atmosphere for 6 hours. Furthermore, water absorption support 
of the Ba is carried out using barium acetate solution, and it is in the atmosphere. After 
calcinating at 300 ** for 3 hours, water absorption support of the K was carried out using 
potassium acetate solution, and it calcinated at 300 ** in the atmosphere for 3 hours. In 2 g 
and Rh, 0.1 g and Ba the holding amount of each ingredient. 0.2 mol and K It is 0.1 mol. 
[ per / honeycomb substrate 1L / and Pt ] 

[0369](Example 39) Multiple oxide powder was prepared like Example 38 except not having 
riped after addition of the solution B. When this multiple oxide powder was observed by FE- 
TEM and having been analyzed by EPMA, it consisted office with a particle diameter of 
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about 10 micrometers, and aluminum Og is mostly distributed in the inside of floc - 2.xO^ 
TiO^ was mostly distributed in the surface side of floc. 

[0370]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0371](Example 40) Multiple oxide powder was prepared like Example 38 except not having 
riped, after depositing precipitate from the solution A. When this multiple oxide powder was 
observed by FE-TEM and having been analyzed by EPMA, it consisted of floc with a 
particle diameter of about 10 micrometers. And aluminum^O^ was mostly distributed in the 

inside of floc, and ZrO^-TiO^ was mostly distributed in the surface side of floc. 

[0372]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0373](Example 41) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used, Multiple oxide powder was prepared like Example 38 using the solution which 
dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B except not having riped 
after addition of the solution B. 

[0374]When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floc with a particle diameter of about 10 micrometers, 
and aluminum^O^ is mostly distributed in the surface side office - ZrO^-TiO^ was mostly 

distributed in the inside of floc. 

[0375]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0376](Example 42) The quantity of aluminium nitrate 9 hydrate in the solution A shall be 2 
mol, and it is oxy zirconium nitrate as the solution B. 0.6 mol and titanium tetrachloride 
While using the solution which dissolved 0.4 mol, Multiple oxide powder was prepared like 
Example 38 except not having riped after addition of the solution B. When this multiple 
oxide powder was observed by FE-TEM and having been analyzed by EPMA, it consisted 
of floc with a particle diameter of about 10 micrometers, and aluminum^O^ is mostly 

distributed in the inside of floc - ZrO^-TiOg was mostly distributed in the surface side of 
floc. 

[0377]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0378](Example 43) It is oxy zirconium nitrate as the solution A. While using the solution 
which dissolved 2 mol of aluminium nitrate 9 hydrates as the solution B using the solution 
which dissolved 0.6 mol and 0.4 mol of titanium tetrachloride, Multiple oxide powder was 
prepared like Example 38 except not having riped after addition of the solution B. When this 
multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, it 
consisted of floc with a particle diameter of about 10 micrometers, and aluminum^O^ is 

mostly distributed in the surface side of floc ~ Zr02-Ti02 was mostly distributed in the 

inside of floc. 

[0379]The catalyst was prepared like Example 38 using this multiple oxide powder. 
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[0380](Example 44) The quantity of aluminium nitrate 9 hydrate in the solution A shall be 2 
mol, and it is oxy zirconium nitrate as the solution B. Precipitate was deposited like 
Example 38 using the solution which dissolved only 0.6 mol. The following ********** 1 .2 
times as many ammonia solutions are added, and, subsequently it is titanium tetrachloride. 
It is a solution about the precipitate which added the solution (solution C) which dissolved 
0.4 mol, deposited precipitate, and was obtained. At 0.12MPa and 110 **, water heat 
treatment was carried out for 2 hours, and it riped. Multiple oxide powder was prepared like 
Example 38 after that. 

[03811When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers. 
And aluminum^O was mostly distributed in the inside of floe, and ^^O^ was mostly 

distributed in the surface side of floe. 

[0382]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0383](Example 45) Multiple oxide powder was prepared like Example 38 except not having 
riped, after depositing precipitate from the solution A, and not having riped after addition of 
the solution B. When this multiple oxide powder was observed by FE-TEM and having been 
analyzed by EPMA, it consisted of floe with a particle diameter of about 10 micrometers, 
and aluminum_0. is mostly distributed in the inside of floe - ZrO -TiO was mostly 

distributed in the surface side of floe. 

[0384]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0385](Example 46) The ammonia solution was added to the solution which mixed the 
solution A and the solution B, precipitate was deposited, and multiple oxide powder was 
prepared like Example 38 except having riped like Example 38 to this. When this multiple 
oxide powder was observed by FE-TEM and having been analyzed by EPMA, it consisted 
of floe with a particle diameter of about 10 micrometers, and aluminum^O^ is mostly 

distributed in the surface side of floe ZrO^-TiO^ was mostly distributed in the inside of 
floe. 

[0386]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0387](Example 47) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used. Multiple oxide powder was prepared like Example 38 except having used the 
solution which dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B. When this 
multiple oxide powder was observed by FE-TEM and having been analyzed by EPMA, it 
consisted office with a particle diameter of about 10 micrometers, and aluminum^O^ is 

mostly distributed in the surface side of floe ~ ZxO^TxO^ was mostly distributed in the 
inside of floe. 

[0388]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0389](Example 48) They are 1 mol of aluminium nitrate 9 hydrates, and oxy zirconium 
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nitrate as the solution A. 0.6 mol and titanium tetrachloride The solution which dissolved 0.4 
mol is used, Multiple oxide powder was prepared like Example 38 except not having riped 
using the solution which dissolved 1 mol of aluminium nitrate 9 hydrates as the solution B, 
after depositing precipitate from the solution A. When this multiple oxide powder was 
observed by FE-TEM and having been analyzed by EPMA, it consisted of floe with a 
particle diameter of about 10 micrometers, and aluminum^Og is mostly distributed in the 

surface side of floe - ZrO^-TIO^ was mostly distributed in the inside of floe. 

[0390]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0391](Example 49) The solution which dissolved 1 mol of aluminium nitrate 9 hydrates and 
0.03 mol of lanthanum nitrate 6 hydrates is used as the solution A, It is oxy zirconium 
nitrate as the solution B. 0.6 mol, titanium tetrachloride Multiple oxide powder was prepared 
like Example 38 except having used the solution which dissolved 0.4 mol and 1 mol of 
aluminium nitrate 9 hydrates. When this multiple oxide powder was observed by FE-TEM 
and having been analyzed by EPMA. it consisted office with a particle diameter of about 10 
micrometers, and aluminum^O^ is mostly distributed in the inside office - ZrO^-T\0^ was 

mostly distributed in the surface side of floe. 

[0392]The catalyst was prepared like Example 38 using this multiple oxide powder. 
[0393](Comparative example 11) The ammonia solution was added to the solution which 
mixed the solution A and the solution B, precipitate was deposited, and multiple oxide 
powder was prepared like Example 38 except not having riped to this. The primary particle 
of each oxide is constituted from the floe distributed almost uniformly by this multiple oxide 
powder. And floe, aluminum^O^ primary particle, and the ZrO^-TiO^ primary particle 

distributed almost uniformly, and had become metal distribution almost uniform from the 
surface side to an inside. 

[0394]And the catalyst was prepared like Example 38 using this multiple oxide powder. 
[03951The evaluation system was loaded with the catalyst of the <example of examination> 
examples 38-49, and the comparative example 1 1 , respectively, and the sulfur poisoning 
durability test which holds by turns the Lean/Rich model gas shown in Table 15 at 600 ** 
with a sink for 30 seconds at a time for 5 hours was done. 
[0396] 
[Table 15] 
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[0397]The evaluation system was loaded with the catalyst of Examples 38-49 and the 
comparative example 1 1 , respectively, and the heat-resistant durability test which holds the 
Lean/Rich model gas shown in Table 16 at 800 ** for 5 hours under the change 
atmosphere for [ during Rich 4 minutes / -Lean ] 1 minute was done. 
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[0398] 



[Table 16] 
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[0399]Ancl it is while passing the model gas which loads an ordinary pressure fixed bed 
circulation reaction device with each catalyst after a sulfur poisoning durability test and a 
heat-resistant durability test, respectively, and is shown in Table 17. NO^ occlusion amount 

at each temperature of 300 **, 400 **, and 500 ** was measured. In detail, first, in rich gas, 
after pretreatment. Lean gas was circulated by 50L/ateach temperature, it oxidized, the 
Rich gas during 3 seconds was circulated after that, it changed to Lean gas further, and 
NO concentration in catalyst appearance gas in the meantime was measured, 

X 

respectively. 
[0400] 



[Table 1 7] 
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[0401]And from the area of the continuous tone portion of drawing 3 , the after [ a rich 
spike ] NO occlusion amount (henceforth a RSNO occlusion amount) was computed. A 

X 

result is shown in Table 1 8. Since it turned out that NO purification performance in a real 

vehicle run is high so that there were many RSNO occlusion amounts, the RSNO 

occlusion amount was made into the main index of NO purification performance. 

[0402]A BET specific surface area is measured about each catalyst after the first stage and 
a heat-resistant durability test, and a result is shown in Table 18. 
[0403]<Evaluation> [0404] 



[Table 18] 





RSNO.QiMfi (;Uiial/0.5s-Cat) 


(nVg) 












500^ 


4oorc 


soox: 




m m 






22 


51 


36 


24 


40 


28 


298 


165 . 




19 


48 


33 


25 


38 


25 


300 


154 




19 


50 


32 


23 


36 


25 


285 


160 


lini{!941 


20 


48 


31 


24 


37 


25 


290 


ISO 




17 


45 


30 


22 


35 


26 


302 


161 




16 


46 


32 


24 


39 


23 


288 


145 




15 


44 


33 


22 


41 


26 


295 


148 




15 


43 


31 


21 


39 


24 


285 


1» 




16 


46 


30 


22 


38 


24 


279 


140 




23 


52 


36 


26 


43 


23 


285 


155 




20 


47 


34 


25 


^ 


26 


287 


152 




23 


52 


33 


24 


42 


27 


232 


ira 




12 


38 1 27 


19 


30 


20 


274 


127 



[0405]The catalyst of each example has a fall degree of the specific surface area by a heat- 
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resistant durability test smaller than Table 18 compared with the catalyst of the comparative 
example 11, and excelling in heat resistance is clear. This effect originates in that 
distribution of a metallic element differs by the inside [ office ], and surface side, and 
having riped. 

[0406]From comparison of Examples 38-40 and Examples 47-49, Example 38, Example 
47, and especially Example 49 have many RSNO occlusion amounts, and the maturation 

treatment of precipitate is understood that it is most preferred to carry out to the degree of a 
deposit of precipitate, respectively. Since Examples 38-39 are more preferred than 
Example 40 when specific surface area is furthermore measured, precipitating 
aluminum^O^ precursor is understood that riping is preferred. From now on, aluminum^O^ 

particles have low solid-phase-reaction nature with other particles, and having secured 
specific surface area in existing among other particles and acting as a barrier is suggested. 
[0407]lt turns out that the heat resistance of a carrier improves further when aluminum and 
La are included in the solution A, and activity also improves from comparison of Example 
38 and Example 49. 

[0408]The tendency which becomes so high that the activity after a sulfur poisoning 
examination uses a carrier with big specific surface area is accepted. This is considered 
that sulfur poisoning-proof nature improved, as a result of the dispersibility of an ingredient 
with high sulfur poisoning-proof nature in Ti02 contained in a carrier by considering it as 

high specific surface area or a ZrO^-TiO^ solid solution increasing and controlling grain 
growth. 

[0409]There are more RSNO occlusion amounts after the heat-resistant durability test of 

the catalyst of each example than the comparative example 11, and it turns out that the 
heat-resistant improvement in a carrier has contributed to the endurance of catalytic activity 
greatly. The grain growth of the precious metals and NO occlusion material was controlled 

by the improvement in the heat resistance [ this ] of a carrier, And the dispersibility inside 
the carrier of TiO^ which is an ingredient which inhibits the solid phase reaction of a carrier 

and NO occlusion material, or a ZrO^-TiO^ solid solution is improved, and it is thought that 

X • 2 2 

it originates in as a result the solid phase reaction of a carrier and NO occlusion material 
having been inhibited. 

(7) The presentation of the solution used for manufacturing the multiple oxide powder used 
for the catalyst examples 50-62 for emission gas purification and the comparative examples 
12-13 with a zeolite layer is shown in Table 19. 
[0410] 
[Table 19] 
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[041 1](Example 50) The typical expanded sectional view of the catalyst for emission gas 
purification of this example is shown in drawing 4 . This catalyst comprises the honeycomb 
substrate 3 made from cordierite, the lower layer 4 which consists of zeolite formed in the 
surface of the honeycomb substrate 3, and the upper layer 5 which consists of an 
aluminum O.-CeO multiple oxide formed in the surface of the lower layer 4, and Pt and 

2 3 2 

Rh are supported by the upper layer 5. Hereafter, the manufacturing method of this catalyst 
is explained and it replaces with detailed explanation of composition. 
[0412]ZSM-5 (mole-ratio Si/aluminum=1900) the silica of 100 g and the quantity which will 
be 10 % of the weight by the solid content as SiO after desiccation to ZSM-5 - sol and 

pure water Preferential grinding of the 120 g was carried out, and the slurry was prepared. 
And the product monolith honeycomb substrate 1 (400 cells / inch) made from cordierite is 
prepared, and it is this slurry. A 180-g/L coat is carried out. It calcinated for I hour at 600 ** 
after carrying out draught drying at 1 10 **. and the lower layer 2 was formed. The coat 
process was performed repeatedly if needed. 

[0413]Next, aluminium nitrate 9 hydrate 0.2 mol and cerium nitrate 6 hydrate It is [ 1.0 mol 
and ] pure water about 30-% of the weight hydrogen-peroxide-solution ( 1 .1-mol content as 

H Og) 31 cm^. It dissolved in 1500-cm^ and the solution A was prepared. Aluminium nitrate 

9 hydrate 0.2 mol was dissolved in 250 cm of pure water , and the solution B was 
prepared, quantity which can furthermore neutralize all the nitric acid roots for NH^ 1.2 time 

mol ~ the included solution was 500 cm-^-prepared and this was made into the neutralized 
solution. 

[0414]The neutralized solution was put in the beaker, the solution A was added, agitating in 
a mechanical stirrer and a homogenizer, and as it is, after 1-hour churning, the solution B 
was added and it agitated for further 1 hour. It is in the atmosphere about the obtained 
oxide precursor. It dries at 300 ** for 3 hours, and is a pan. Temporary quenching was 
carried out at 500 ** for 1 hour, it is in the atmosphere about the obtained powder. It 
calcinated at 600 ** for 5 hours, it ground to median size D50**10micrometer in the wet ball 
mill, and multiple oxide powder was obtained. 
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[0415]When this multiple oxide powder was observed by FE-TEM, it consisted of floe which 
microscopic particles with an average diameter of 7 nm condensed. When analyzed by 
EPMA, as for floe, the inside had much CeO^, and aluminum^O^ existed in the surface 

mostly, the result of analysis by EPMA - the surface side the amount of aluminum^O^ is 

65-mol% of the total amount of aluminum^O^ - the internal amount of CeO^ — a total — it 

was 70-mol% of the amount of CeO^. 

[0416]This multiple oxide powder 74g and activated alumina powder (specific surface area 

190m^/g) 120 g, the aluminium nitrate 6 hydrate 20.8g, quasi-boehmite 3.6 g, pure water 
Preferential grinding of the 190 g was carried out, and the median size D50=7micrometer 
slurry was prepared. On the surface of the honeycomb substrate 1 in which the lower layer 
2 was formed in this slurry It calcinated for 1 hour at 600 ** after carrying out a 160-g/L coat 
and carrying out draught drying at 1 10 **, and the upper layer 3 was formed. The coat 
process was performed repeatedly if needed. 

[0417]Then, a dinitrodiammine platinum solution is used and it is Pt. 1.5 g/L is supported, 
nitric acid rhodium solution is used, and it is Rh. 0.3 g/L was supported and the catalyst of 
this example was acquired. 

[0418](Example 51) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
Multiple oxide powder was prepared like Example 50 except having used the solution B 

3 

which dissolved 0.006 mol in 250 cm of pure water . When this multiple oxide powder was 
observed by FE-TEM, it consisted office which microscopic particles with an average 
diameter of 7 nm condensed. When analyzed by EPMA, as for floe, the inside had much 
CeO^, and aluminum^O^ existed in the surface mostly. 

[0419]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0420](Example 52) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 

3 

The solution A which dissolved 0.006 mol in 250 cm of pure water . Aluminium nitrate 9 
hydrate 0.2 mol and cerium nitrate 6 hydrate It is pure water about 1.0 mol and 30-% of the 

weight hydrogen-peroxide-solution ( 1.1 -mol content as H^O^) 31cm . Except having used 

the solution B which dissolved in 1500-cm , Multiple oxide powder was prepared like 
Example 50. When this multiple oxide powder was observed by FE-TEM, it consisted of floe 
which microscopic particles with an average diameter of 7 nm condensed. When analyzed 
by EPMA, as for floe, the surface side had much CeO^, and aluminum^O^ existed in the 

inside mostly. 

[0421 ]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0422](Example 53) 400 cm of neutralized solution containing NH^ of a 1.2 time mol of the 

quantity which can neutralize the nitric acid root of the same solution A as Example 50 is 
put in a beaker. As opposed to the oxide precursor which added the same solution A as 
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Example 1, agitating in a nnechanical stirrer and a homogenizer, and was obtained after 1- 
hour churning as it was iVIaturation treatnnent which carries out water heat treatment at 
0.12l\/lPa and 1 10 ** for 2 hours was performed. 

[0423]Quantity which can neutralize the nitric acid root of the same solution B as Example 
50 there Adding and agitating the ammonia solution which contains NH3 of a mol 1.2 times, 
the same solution B as Example 50 was added, and it agitated for 1 hour. It is in the 
atmosphere about the obtained oxide precursor. It dries at 300 ** for 3 hours, and is a pan. 
Temporary quenching was carried out at 500 ** for 1 hour. It is in the atmosphere about the 
obtained powder. It calcinated at 600 ** for 5 hours, it ground to median size 
□50**1 Omicrometer in the wet ball mill, and multiple oxide powder was obtained. 
[0424]When this multiple oxide powder was observed by FE-TEM, it consisted of floe which 
microscopic particles with an average diameter of 9 nm condensed. When it analyzes by 
EPMA, an inside has many aluminum^O^-CeO^ multiple oxides, and it is on the surface. 

aluminum^O^ existed mostly. 

[0425]Using the above-mentioned multiple oxide powder, the coat was carried out to the 
surface of the honeycomb substrate 3 with the same lower layer 4 as Example 50 like 
Example 50, and the upper layer 5 was formed in it. 

[0426](Example 54) The solution B was added and multiple oxide powder was prepared like 
Example 53 except having performed maturation treatment which carries out water heat 
treatment at 0.12MPa and 1 10 ** to the obtained oxide precursor after 1-hour churning for 2 
hours. When this multiple oxide powder was observed by FE-TEM, it consisted office 
which microscopic particles with an average diameter of 9 nm condensed. When analyzed 
by EPMA, the inside had many aluminum202-Ce02 multiple oxides, and aluminum^O^ 

existed in the surface mostly. 

[0427]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0428](Example 55) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 
Multiple oxide powder was prepared like Example 53 except having used the solution B 

which dissolved 0.006 mol in 250 cm of pure water ^. When this multiple oxide powder was 
observed by FE-TEM, it consisted of floe which microscopic particles with an average 
diameter of 9 nm condensed. When analyzed by EPMA, the inside had many 
aluminum^O -CeO^ multiple oxides, and aluminum O existed in the surface mostly. 

2 3 2 ii o 

[0429]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0430](Example 56) Aluminium nitrate 9 hydrate 0.2 mol and lanthanum nitrate 9 hydrate 

The solution A which dissolved 0.006 mol in 250 cm of pure water . Aluminium nitrate 9 
hydrate 0.2 mol and cerium nitrate 6 hydrate 1.0 mol and 30-% of the weight hydrogen 

peroxide solution (as HgO^-) It is pure water about 1.1-mol content 31cm . Multiple oxide 
powder was prepared like Example 53 except having used the solution B which dissolved in 
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1500-cm^. When this multiple oxide powder was observed by FE-TEM, it consisted of floe 
which microscopic particles with an average diameter of 9 nm condensed. When it 
analyzes by EPMA. the surface side has many aluminum^Og-CeOg multiple oxides, and it 

is inside. aluminum^O^ existed mostly. 

[0431 ]The catalyst was prepared like Example 53 using this multiple oxide powder. 
[0432](Example 57) Aluminium nitrate 9 hydrate 0.1 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 

content as H^O^) 31 cm^. The solution A which dissolved in 1500-cm^ is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 

the solution B which dissolved 0.3 mol in 250 cm of pure water ^. When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
CeO^ and aluminum^O^ existed in the surface mostly. 

[0433]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0434](Example 58) Aluminium nitrate 9 hydrate 0.3 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 

content as H^O^) 31 cm^. The solution A which dissolved in 1500-cm^ is used. Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 

the solution B which dissolved 0.1 mol in 250 cm of pure water ^. When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
CeO^ and aluminum^O^ existed in the surface mostly. 

[0435]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0436](Example 59) Aluminium nitrate 9 hydrate 0.5 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 

content as H^O^) 31 cm^. The solution A which dissolved in 1500-cm^ is used, Aluminium 
nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 

the solution B which dissolved 0.5 mol in 250 cm of pure water ^: When this multiple oxide 
powder was observed by FE-TEM, it consisted office which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
CeO^ and aluminum^O^ existed in the surface mostly. 

[0437]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0438](Example 60) Aluminium nitrate 9 hydrate 0.4 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1-mol 

content as H^O^) 31 cm^. The solution A which dissolved in 1500-cm^ is used, Aluminium 
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nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 
the solution B which dissolved 1.0 mol in 250 cm of pure water . When this multiple oxide 
powder was observed by FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
CeO^ and aluminum_0 existed in the surface mostly. 

[0439]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0440](Example 61) Aluminium nitrate 9 hydrate 1.0 mol and cerium nitrate 6 hydrate It is 
pure water about 1.0 mol and 30-% of the weight hydrogen-peroxide-solution ( 1.1 -mol 
content as 31cm . The solution A which dissolved in 1500-cm is used, Aluminium 

nitrate 9 hydrate Multiple oxide powder was prepared like Example 50 except having used 

the solution B which dissolved 0.4 mol in 250 cm of pure water . When this multiple oxide 
powder was observed by. FE-TEM, it consisted of floe which microscopic particles with an 
average diameter of 7 nm condensed. When analyzed by EPMA, the inside had much 
CeO and aluminum^O^ existed in the surface mostly. 

[0441]The catalyst was prepared like Example 50 using this multiple oxide powder. 
[0442](Example 62) The multiple oxide powder 74g same with having prepared in Example 
50, Activated alumina powder (specific surface area 190m /g) 120 g, aluminium nitrate 6 
hydrate 20.8g and quasi-boehmite 3.6 g and ZSM-5 (mole-ratio Si/alumjnum=1900) the 
silica of the quantity from which the Si02 solid content after desiccation will be 10 % of the 

weight to 218 g and ZSM-5 ~ with sol. Pure water Preferential grinding of the 452 g was 
earned out, and the median size D50=7micrometer slurry was prepared. And the same 
honeycomb substrate 3 as Example 50 is prepared, and it is this slurry. A 340-g/L coat is 
carried out. It calcinated for 1 hour at 600 ** after carrying out draught drying at 1 10 **, and 
the carrier layer was formed. The coat process was performed repeatedly if needed. 
[0443]The lower layer 4 is not formed in this catalyst. 

[0444](Comparative example 12) 0.25 mol of cerium nitrate 6 hydrates, and 30-% of the 
weight hydrogen peroxide solution (as H2O2.) Oxide powder was prepared like Example 50 

except having added at once only the solution which dissolved 1 .1-mol content 31cm in 

50000 cm of pure water ^ to the neutralized solution. In this multiple oxide powder, it 
comprised floe which the CeO primary particle condensed, and had become metal 

distribution almost uniform from the surface side to an inside. 

(0445]And the catalyst was prepared like Example 50 using this multiple oxide- powder. 
That is, aluminum_0„ is not contained in the upper layer 5 in the catalyst of the 

comparative example 12. 

[0446](Comparative example 13) Multiple oxide powder was prepared like Example 50 
except not having formed the lower layer 4 but having formed the upper layer 5 in the 
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surface of the honeycomb substrate 3 directly. The primary particle of each oxide or a 
multiple oxide is constituted from the floe distributed almost uniformly by this multiple oxide 
powder. And floe, aluminum primary particle, and the CeO^ primary particle distributed 

almost uniformly, and had become metal distribution almost uniform from the surface side 
to an inside. 

[0447]And the catalyst was prepared like Example 50 using this multiple oxide powder. 
That is, zeolite is not contained in this catalyst. 

[0448]<An examination and evaluation> Each catalyst It started in the test piece size (20 

mm in diameter, and 41 mm in length) of 35-cm^, and the durability test which holds by 
turns the Lean/Rich model gas shown in Table 5 at 900 ** with a sink for 1 0 seconds at a 
time for 10 hours was done. The total flow is a part for 20U. Subsequently, temperature up 
of the Lean/Rich model gas shown in Table 12 was carried out to each catalyst after a 
durability test by a part for heating-rate/of 10 ** with the sink for 1 second at a time by turns, 
and regular purification performance in the meantime was measured, respectively. And 
NO , CO, and the 50% purification temperature of C^Hg are computed, and a result is 

shown in Table 20. In order to compare the preignition performance of a catalyst, the Lean 
model gas heated at 500 ** is circulated at a stretch for a catalyst, HC average discharge 
for 1 minute after a circulation start is measured, and a result is shown in Table 20. 
[0449] 



[Table 20] 
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[0450]The catalyst with the carrier layer which the catalyst of the comparative example 13 
becomes from the multiple oxide powder prepared by the manufacturing method of this 
invention since low-temperature activity was higher than the catalyst of the comparative 
example 12 excels the catalyst with the carrier layer which consists only of CeO^ in 

purification activity. Since there are also few HC average discharges, it turns out that it is 
being activated at an early stage. However, there are still many HC average discharges 
compared with an example, and it is necessary to reduce them further. 
[0451 ]And it turns out that HC average discharge is improving substantially by forming the 
lower layer which consists of zeolite from comparison with Example 50 and the comparative 
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example 13, and this is because the lower layer was adsorbed in HC while the catalyst 
went up to activation temperature. 

[0452]Although the effect is accepted even if it mixes with multiple oxide powder, it is clear 
from comparison of Example 50, Example 62, and the comparative example 13 that 
zeolite's it is more preferred than the upper layer to consider it as a lower layer. 
[0453]Furthermore, by adding maturation treatment to an oxide precursor shows that 
activity is improving from comparison of Examples 50, 53, and 54 or Examples 51, 55, and 
56. Although this reason is not clear, the primary particle surface is stabilized by maturation 
treatment, and the grain growth by condensation is controlled and it guesses because more 
contact interfaces with catalyst metal can hold. 

[0454]Although the optimal order may exist in an order of obtaining precipitate, from 
comparison of Examples 51 and 52 and the comparative example 12, even if it prepares in 
which order, it is clearer than the comparative example 12 that it is high activity, and activity, 
of the catalyst of Example 51 is improving from Example 50 - it is clear that a still more 
desirable thing's aluminum^O^-La^O^ is included. 

[0455]There is the optimal range in the composition ratio of the metal of multiple oxide 
powder from comparison of Example 50 and Examples 57-61, and it is 1 at the mole ratio of 
aluminum:Ce. : A desirable thing is also understood 0.5-1:10, and are preferably referred to 
as 1:1-1:5. 
[0456] 

[Effect of the lnvention]That is, according to the multiple oxide of this invention, the 
maximum is revealed and the feature of each metallic element which constitutes a multiple 
oxide is very useful as a carrier of the catalyst for emission gas purification. And according 
to the catalyst for emission gas purification using this multiple oxide as a carrier, even if it 
does a durability test at temperature as high as 1000 **, there are few falls of activity and 
they are excellent in heat resistance, sulfur poisoning-proof nature, etc. The detrimental 
constituent in exhaust gas can be efficiently purified from a low temperature region. 
[0457]And according to the manufacturing method of this invention, easily, it is stabilized 
and a multiple oxide and the catalyst for emission gas purification with such a feature can 
be manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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(57) [giK»3 

ttUz^ CeOa -Zr€2t3|il^LTSl«®jit&aj|g*»' 



1 OA I >Oa 



1 2A I cOs-LatO 




1 1 CeOc-Z r Of 



mi. 

IB^ U T I ^ & ^ i: #m i: * lt«]a 2 &?/l»^3l 4 CO 

[if^«7 3 ME4t^C0^«7C^t±. AU Ce. Zr. 
Y. Si. Ti. MgJll^*»<i,a(m'&ii'-55r<i:t2S-C'ft 

[ lt*)a 8 3 CeOa 4''VC0Y2 O3 <7)m^i^lO'tJU%&iT 

Ai 2O3 'pizmmi^x^^i, z k ^miLk-r&m^i izm 
k ^nmk-t^m^me&x/m^m9cr,\,^-rtii)Hz9m 
^tmmi Mim^ k im^^ ^ ¥%ws50nia^T<oig 2 

imii^i)^t>^j:hw&=i-km^i,z^^nLximmi^i 
im.Lx\^h:ik^mkk-^h^-^m. 

[IW<JI133 lOOniDJilTOll 1 g£ib!|^fflcO 

fL<44"C«Lg± 2mi(^^tc^*H7LO50%iiLh5riS 

il[S2g!<l:?feffl*>^=5r^8l&^<?5:^^iJ-{ii^i7Lrt 
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[ tt*:Bi4 3 mf is^ 1 mimmm/msM 2 mimn 
kMrn^^hf^smimmcrmmH-i^ hiiZ%^^ mms 

:Lk^w&k^hmM\i^wm,con-^mm, 
[11^153 mim 1 @rfi:!^ . 2 isYt:!^ffl& 

tJf»yam3K<t!t?5ffl^m-r-l>*JR7«{i:. Al , Ce. Z 
r, Ti. Kg, La, PratJfSi*»^,S{mSij'^=5r< 1 1 28 

[if^l63 iz^'^lzx 700°CT-5B#raM^L/if*O 

2-#tSi:-rsii««ii~i5<ov^m*H=iet8coa-^K-fl: 

[ft^l73 1 ~li*JI16«Oi5'-^< i: t-oK 

[if*^i83 fif^sswt. lf3<JSiiX{ii«*Jii3(cie 
1 i?ft:!i?!)ffl2-#tfm 1 mnak i ffli^trai^? 
n^cfiim^JK^: X ^^j:^mmm^ffmmi>zmm.^fif.^ 
m 1 k . m^mnxim^mmzimcom 2 wt-it 
mm^-^ts^2m.fi^kmm2mmzmn^ixfzfm^m 
i: i 0 0 Mm 1 fmm(7)±mm izmts. intern 2m^ 
mk. ir-^tsmyffxmmtmx'ib'^x, 

[ it^i9 3 Huies 1 fflfria.tx mfiBii 2 fi«c<50ii'-:& < 

ti, Al. Ce. Zr. Ti. Mg, La, PrRX/Si^^ ^mHiX^'^ 

[ii3<^o3 mie^mm^tiMias i is.mz^ttLx 

20(7)\> ^•mMz§m<r>um:^r¥itmtm. 
[ 18^22 3 mimM^^<7)mmi>zi,i u^OsX-^m^t 

'--2icoK^-rtiMZMm<^m:^':^mtmfm. 

Clt*^3 mfie^2ffl«ctc{±4'2*^ Ai2Q3*>'-f in 

Tl-k*C i: 5:!|f®i:-r-6IS*^19-'22<OV%-rit*»tc:ia« 

[iir^(^3 &fiimt<ommizm&^tifciBiiiimk. 
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C 1**1127] miimmL^lilB, M. mRX/Ca-A^hM 

i:^b-thm^m26i,ztmcom:^':^^<mmm. 

!iiis-^B£-r-s. z b ^mmb-r?>m^itm<rf^:^. 

^30izim<7>m^m<mcr)mkijm, 
^ti^ti(r>m&^<^wmb rivij v mm b sris-^ lt -e 

[iS*JS33] m^^Ktz^1x^1x<rm!m<r>'Jf-^j:<b 
-ri>lf*«32tieaco«-^ig^t!H8ioMjt:frS. 

iffio ^'jf^< b h~mcomMm<Dmmb r)Vi] v mm. 
i,zAii}^+^i,z^'ri>m^x'»'^mm^n\'\ ^<r>wB 



^(r)dh&-^j:<bi:j-m<^^m<7>msLbT)VA^mm 

bi:m.-^LXm§.im^L. mm.<7yJf^j:<bi>-":>^ 

i^x\i.^^%tsmm^-9tmmb Lti^^^mt.tzim.n 
*)(ommL(mm^Mx.x^ h(izm^^m^\^. ^Kxti 

mi'S:mi-ti> z b ^rmLb-r^m-^mitm^^m^iT 
[i»«^36] tmi:mm-^mmizt5\,^x . miz loo 

^zb inwLb^^^t:(f:^mtmfim<^y^:fjm. 

[0001] 

(r>m^m-{m'km.wb ■thm:^'xB-{mmmb ^<^^ 
■)5m(>zm-th. 

[0002] 

HMttv ^ AS*t C r -Al 2 O3 ^> ^ •& S: ?g« 
^WfflfiftJSfcia^ (Pt) ■^nv'-'^jU (Rh)^:H'c7)ftfe 

1 0 0 O 3 ] i: ^ '?>t-#^;ir;^?!Kbftl!i«tcfflv^ <i>ix^4ai*c 

(D^^b LX\i. iiLmmif±% <mmtiim\^:ibt!^ 

mft:>iX. -jEUi AI2Q3, Si02. Zr02^ TiOz^t'A^ffl 

^ b x\ m:^ :x<Dmmm^^mQ-t h ^ t 

'^it>flX\^Z>. ^l^iZ. C^2iZr02b<7m-^mt^b-t 
Zbii^hixX\^h, 

[0004] bz^ ij'^mhcomA' xmmmmx'it . s 

$^tc{±Ce02<oto®?«im6fcilifllt®T-r-S.^v:a^) 
[0005] ^■rzi5i^<r)m:ffxmM(n^iti>zii *) , 
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[0006] L*- LmMcr)Ce02 m^rt'Srffli^L^^cM^ 
mz i o T Ce02 A> >- y i?' L T t ^ V ^Hffl&^TCti^ 

v^. mm.ffyuMXf^x'fm'r^fzMzii^ ceOiCo^n^ 

[0007] ifcifli<5t;ce02 *-^tf =7cfeBlit:'t . 

ic: $ ^> $ ■!> Ce02 42 J; o Tl*^ § -I. ^tR^ffifg 
[0008] <r T'1tii^4-4043-§-ii-?fi t::{± . Al 2 O3 . 

ce02 Rx/ziOi <rm.^m.imi)^(>^s^ n-^mimm^i>zm 

m-^m^\mLfzmi]'y^^^mm(cti'^m^^itx^^h . 

Wi\L'&.^^^l'. Wjkmz\i^<7)mAt LTCe02COle» 

t-tz-mm^i-m^ib^^amzii. ( AI2O3) $: 
mLh^Lbiizx^xfj^mnr^ ^i^^^^^^xm^^ 

[ 0 0 0 9 3 ^<o i 3 ^IS-^SI-fbtififlsii. 

f^x-iimmt. Ttvai^i^Ymrxi^iizit^xmmoy. 
[00 10] mnmm'f^-um8^{^imi'Zi±. Ru^m 

m±^t L, Mg, Ca, Sr. Ba. YRX/laii^hmtSiX^^ 

■t. ^itim^Lx^i>m-^mtm*^hm^^tiJ-zmm 
^■^m^m^:i>':>m/fxi^^mmi/}mm^tix\,^?>, 

[00 11] ±y::Rh{i^iSttfc:g<lT<.^i>:tV>, BHt 



mX'hi>, Li)>L±siLfzJ:d^m^mimmiii^izPtb 

(D, mwMi\:Mm%i>zis\i^xRhb ceOj t (^mmRmn^^ 

}:,XWnifi^mt S i: V ^ o i: LT S o T V ^ 

[00123 !^flPll 2893648#l::{±. i^ilC&izX 

^X^^tlfzTfU$-rb^yi^=^}<:t^^^ Y(Dm-^ 
mX'h*). A>oSllfLO20~30%** 400AJaTt:'ib'S>#?L 

^WML'f-t:isttmi^^m^^fzMmtf^m^^itXK^^. c: 

[00133 *Jt^m253516^4^^^rift:tt. 3 - h 

mirMmmbL. Ah(h^zptim.^tfzfiimm^Tm 
iz^ Mi03bzr0iX*)^i>is.mz^^mwLrzfmm^ 
±mizm^Lfzm:ffxifimM!^ifimm^ttx\^^. z 

<Di:o^m&(r>fmmt:ii-:>m^b't^ZbizX<0. ^ 
[00143 — ^r, -fe'jl-^-Y N{iHC©*8g$r*LT 

mx'mcim.m Lxmta^mi t , 

b't:mm Lfzmwt:m^^tni. tiCfigi.mmi>zMz.xmmm. 

[00 1 53 ^ i^izii^^ «?*MM*'V yoLyi^y^^ 

*y^JR. r;P*'J±a^M=i:i:<^NO, «6^«t«ifeM 
$r Al203>5ri:<7)^7LmmcffiJ^t/ct<?>T'3>.5.. Zff) 

zbi,zj:<o. y-ytitiiNo, rnxmizmm^ti 

tNO, (7)mtii*mm^iX?>(^X\ ^f<ti:LT«vm ?t 
[0016] bZ^*m:^':X'Plzli. mA'Piz^ttih 

mms) immLx^Ltzsozi)<intix. ^ixi}<m 
mmimm^'px'M±mizj:*)m\:^inxso3 t^s. 

mb^<^. z^^^mo^ rsMmb^Lxmisism'^m. 
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[0 0 171 •?-C:-CTi02^ir<?>B!lt^<7)±#'^B?^tit*l2r 
ifi±^\>^t:ii>. SO, fci0iK»tt*»'ffi<^r4ifem, NO, ift 
[00 18] 

fzSO, *Jffl#c±t iS« t . Jit^^aS-^ -5 ^ i; t J: 

[0019] Lt-Lm-^mim^m.^t tfzm^com;^' 
[0020] e«Jx{f!ifeB^4-4043^i;^Kieij«o»f;y^ 

i^tC<i. Ce02&t;fZr02ti"*>'9T-^<. ±i: LTiWSfltt 

[0021] ^tinottim^m&mmzmtiXi^^ifi. 

Mmx'i,i^<7)Wit&^t>^SL-r^. -^zxTiOit 

[0022] ^(KSgB^ficicoJ; ^ ^m^izm^^X^^ii^ 

mim^mm-^^mmM<r)W^ti^wck(iz^^ 

[00 23] 

b X'-^W,7m<7i^^i}^mti:h ^Lbizhh. 

[0024] sfc*i&Bjcot> 0 ~':>cr>m-^mim<o^ 
»4, T%i:s50nmj.:iTo^ 1 Mimm<^mi^bm i m 



^0. mimmmi)^ii>^&miTiiT:x.^^ hn^oa 
m.^bs.^^zm-i^WLtxmmL^^:m^tx\^i>zbiz 

[0025] S^tct d~':>(D:^%mc7ym-^mim<r>W 

wni. -^^iSfi** iooraMr<omimim^<om.^^b 
m 1 se-fkiRiiffl b im^^^i^umi3^30nmii).r<om 2 s-ft 

0=5: 0 , IS 1 m^mm-^h^^'mL'fimf-miz 
mL^(7):ksi>^umsin.f^iz^WL Lx^^hzb i,zhi>, 

[ 0 0 2 6 ] -5- LT*^^c0-O<7)#f;<fX^<kfflja!ii<0 

mm. ±tm-^MitMzfm^m^m:^Lx^j:^zb 
[0027] :$^^m(om:^:^mtmmmi. 

coS(4c® b-thZbi>X-^i>. '<m<^i. 5 ts:^%m<r>m 

^y^^^^^mwut. mmmb . w^JBiixtin 

2 g?-ft;!f^ria ^^Om2|Hi4si:m2 fflf^(ca» § ilfcM^ 
^MfciO^OISl «! j«iliO±^ffi(cj|^fig S iiTt IS 2 M 

t;fm2fi*<o^-^< t i>— :6-fc:{4. ^so^WtcSo 

[0 028] i;tffli*:«tc-b'^9-f hS:#tf>rt tiifi 

ixfzmm^mbx^^j:^m:ff:^mmmkizii\^x. a 

T(r)mmj=fb LX^WLLX^j:'0^mbP^^bX'±m7m 

7^ V&^b^^ts:Lbi,zhh, 
[0029]$ ^>tc- Jg=^<5oftfe^-:fir<?5Ji(cHf5j-7 

Mb. m^mt-zmm^-hJ-zmm±mbi'o^j:hm^'y^^ 

bizhh. 

[0030] ^^^n<^m-^mmi:^x^ i>*^Bjio 



[00311 miX^^ivfzijcms^ . 7KX«i7K2r^tf 
[00321 tti^^meot 3— ?coMJt:S^<0#Si 

[00331 ^hizi>d—^<7>:^^BM<7m^:m<7)mL 
mtatx^i^^z^^m^L. ik^^x'nA>tifzim^ 

i:m^-t&ZbizSi&, 

[ 0 0 3 4 ] -e LT§ ^t' t 0 —^cr,:^^BM<^^1jm 
■ %^^^r < i: i, -m<^WMcr>mm b T)V^ V mm b Sr;S 

^■ttsmm^mmb Lfimm^mitiim\^iz7HtH' 
(DTim'^Mtx^ t^i.z^m.'^mwLL. ^^xit^^-^tsm 
'thm^x^m^m^'fi'>tzmz^hixfzmmimL 

•th^b\>zhh. 

[00351 =5ri3±eLJt*^H^«it:S«fci>l^-C 

(Ty^A.mim.xtm'ri. a b t/^m^ t v ^. 
[00361 t.ti^^M<r>m^:^mtmnm7yw^:tfm 

[00371 

i^mcom^cDrnm] mwim<o±m7tmb lt{±ai, c 

e, Zr. Y. Si. Ti. HgRl/frij^hmm-thC: bi)^X^ 

[00381 :^^mcom^Mimx'ii. ^immf^TH^ 

mm'<ommF?-Mzi^s.<7>^m7m<rmmii^^i^ 

m.^5arm\:XV cr>W&=f-b LX^WLLX^^h. l.tzifi'^X 

mm<^m\msm.=Hm\iAz-^^W!mx'h o . ws. 
<Dmit^%iLfi}-itm^zir^ Lx^^^fzibmm.'nmimii 
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1003 91 ^i^\zii?myi<rm.'^mmx\i. mmk=i- 
fztb^ ^m.=F(7)mmbf^^bX'mimm^m^mm-t 

^mmxii. ^%m<7)m^mitmzfm±m^mwL 

[00401 ¥mm&50mWFcom.n^bii-'mii^i: 
^i^&moumaTco'^n^bi±m'&=i' (-<>: 

nmj bmMi:m.mtx^^^. 
[00411 m.n^<^^mm.m^somimt h b mim 
(nimmi}-is.TLmtmE.ifii&-r'ttxo^zi'£h. ^ 

m.-miiziiix\,immit5tmmLbtch. Kcn-<m'7-<^ 

[00421 1 7t:MA&-?«O^i^a@{i20^< mJiHTT-fc 
x.hb. «§tt*>W-r hbbi:>iz^ iE*«c7)^j^;f,i(gT 

-th^r^hh. mm=i-<r>^mm<r>Tm\mf.zmm 

b^h, ^ioW^^'^^^^W,±\5jJL m JJAT*U 0 Si 

[00431 m^^iO^Mtti, «m?a^«ofi^ffl*^ 

/oS?^ l~7/imc?)©K^V>di6*. 1 ~ 5 mCD® 

Hfc-r.S<35*>'S^ L< . 1— 3;UiniOlSHt-r-S><7) 

i&^§^tca* Lv^. tfzmm&=?-<7)^^b\i. ±smm 

cr>^im\-^tzm^^\^o . ^L.xmmbnmbX'±m 

m^misixihti^. mz.i,f±m7mAtmmiz±m7m 

i^gytcio~40BoizcoefflT#^s J: 0 

-r-S. aS«O^K7cSA>e)^90mol%J;'9^<^-:>/c:0. 1*1 
[00441 WT, :^iS7^S:af4sWt-ff!l^ L-CiKHfl-r 

[00451 mutimm.(r>^m,im'kk\ . ce&x/zrb 
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/ si;X±.<r)]mmm^^Lx\^h , ttimn^ f d Li}< 
^^wlx^ lt V •> s cor. ceOz <7)it0im^±^ < is 

[0 04 6] ^com^-itmxiif^micii^^Xii. CeOi 

[0047]-?- Lxmx.i£4mw.^(7)mmiz aijOj**'^ 

cO^ffiO AljOaifi. ± AljOafiiOeO— 90iiiol%T'S)-S.C: 

[0048] ^fzmmi^zceOi -zrOimmfi^tfi^^^m^t 
•fixii. mmm.'f'mmizpt^mnLti^-^izptffin^M 

£D«^fc(i. limSL-iFcO^fficOCeOz-ZrOjEimMti:, 
Ce02 -ZrOi BI?Sf*:^M<?360~90iiiol%-C* -& CI i: L 

[00 4 9] t.ti:i(^^mimxitmmzi6ux\.t. 

W£m&=?-<,±^h[z^±mmmim^^^. ^±mjm 

iz. ^±mmmimcr>mim\,zxhz^t<7y^i^ms0^ 

90mol%l.:JLh*^' ^^z%^i,ZWmLXU^:Ltifi^h\,zmi 
LV^. :i<7y^±mjifmk^mt LXli. U, Nd, Sn. Pr 

[0050] LT UjOaWOnolXJiLh** Al2C^tt»tcSI 

~90inol%T$>^.lfc*^aiLV^„ ^a<?5 i&i^tm^L 

[0051] :^^mcrm^m{mxiimnzis\,^x , 05 



^4itti AI2O3. Zr02ami023i>^''eitmT:^itS5ftiin 
ITFcDWfkf-t LX^^LXK^^(7)X\ wmm^f^±-t 

Lfztf^-:>x:L£om-^'imii. :k^'p soo'ct-s^ 

[0 0 5 2] <rcD^i-^S-fb^X{ift6^(Ci>V^-C{±. ZrOj 

[ 0 0 5 3 ] -f- Lxmtirm^if-commiz aizO,*?^ 
i.-»^i^i;-r^itt\ idiiei^s^s^ txw^-t^z t tfix- 

mmcT) Al203*{4. ;^ AljOsicoeO— 90mol%t'Jb-2>C:i: 
[0054] is?t3^S^*ffltCZr02 -TiOjIl^^:** 

^ t b-rtiii. so, t < < ^ 0 Sfc!«<7)j8feg 

mmcDZrOi -TiOjS^f*:**!. Zri)2 -Ti 02111^*^^*0 
[0055] */iC:0l«-^-fk^Xt4«4^tCi5<r^T*±. 

s?-ft:?S!WOiioixuui!&i M20s'i>izmmLx\i^^zbi}m 

^tl\ Al203«OiffiStt*>r6j±-r-i.i: t i 

. ^±m7mmim(^smiz j: s zrOz - t 1 02 iim^o 

90molXIiLh*^' Al 203 4«t^liIj¥tT>/^.?> C ^>(cS* 
b*,^. C:«0#±;S7C^BKt?%Ii: LTti. La. Nd, Sb. Pr 

[ 0 0 5 6 ] -e LT UjOaCOTOmoimi** AlzCfe tt^tcEl 

?§L, *^o<gm^i^<7)^st:zr02 -TiOim^m^^^^m 

^^ib b tizmBmmmz\^±-r ?>t:if)^ so^ ^ 
^tsmm^Ti>zinf?>-m^Ami>zh^i^x^\.^^& 

Ti02@?§tj5A(4. Zrtl2 -Ti02E^#:^i<7)60~90mol%-e 

tV^. aacOZr02-Ti02liKI<*:47!i*C:0 

mma^^nix^b. ±Em^^m^mmb^j:^. 
[0057] :^^'m<7)m^imixiifmizti\,\x . m 
ti£mm<r>^m7cm^MRx/ceb-tiiii. mmn^'^ 

tC{4 Al 2 O3 RX/Cdi]2 -eixm^^ttSSOnniJaTtOSilfa 

■^v->^Wimm%Tt'Zinfi,mm^ (#tpt) to© 
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[ 0 0 5 8 ] -5- LxmA.timMn=F(ommt^ m 2O3 

60~90inol%T*'S.C:i:*!M* LV^. AlzOji^iC: 
C 0 0 5 9 ] itimm&Tff^mmiZCeOiiii^iM&t-t 

OzMii. :^Ce02ftcO60~90iiiolX-C*Sii:*«a*LV\ 

[0060] <rols-^^-fk«l3X{±«!feiit:J3^^T. 

C7570inol%mi3&< AlzOb LTV ^§ ^ t -^^.t L 

■rixlcJ:'? Al2Q3<oaHM14**|Bl±-r.S.. *±«7cS 
[ 0 0 6 1 ] ^ Ur U203CO70iB>im±*« AlzOactHCll 

Mxthfz Al203^MiD60~90mol%T'S>l> t ^^'S^ t 

[0062] if%m<Dm.-^mimx\mm^zii\,^x a. 

mt\iWm.<^K7iMiM, Ce, Zrat^YfcL. CeO^ 
03i73lIjg***90^;U%]jUii:-r-l.«O*Wi tl^, CI^^ 

mm^'^^\.zzeOi-Mi%m-^mimm^tirQi 
[0063] z<r>-^-^mLmx\i'm.x'\t. ^mmi^ 

20jxmWF<^mMm.T'^iZ AI2O3, Ce02, ZrOz&tfYjOs 
4» 800*CT-5^ScoaAICi^^C>50m2/gfeLh<OJt^® 



[ 0 0 6 4 ] ^ ;t <r ^01t^•^t;!K!lX^i«!K«^^^5^ . m 

tlfmBtZMRU^Ceti^K^m&t-nUi:^ h >f df#H^ 
CO AljOs&I/CeOzSti. ik AlzOsJt&Uf^CeOzficO-^-ix 

^ix60-^Oiiiol5;-C'*SC:i:;&5aiLV^. «M<OZr02&t/ 
Y203S**^:i7)effl*>*>^l-<X-5t. ±l^8*<^>^*^'fflli 

. [0065] Z(rym^mmx^±fmlzi5\,^x . mmn 

a^tt^. ^ixtcici: "5 AljOjiOWIHiit^iioii-r^. #± 
^7cSgHti*!9«O90Bol%tLh**Al2 O3 *tc:Hft LT v ^ S 

[0066] -f- tT La203c7)70inol%ijUi** AI2O3 cft-H 

xmiamAmiiCe02(7)immm^<im^tL^i::ib. 

[0067] ^ — o«7):S^Kit:!|?)|X{i«* 

comn^ttmM Lfz^^mMfiiou mUT^o^^^i^ 

m^\.tz^(r>^mm(n^^'fwf\^^xv\,zvm'^ti. 
hw&k^x.. m»mz%k,)hxmxx\^h, ot. % 

[0068] z<r)m.-^mc^yj,tfmiizii\^x , 

^Bt LTC0^^tt7t)^ffiT-r-S. J: 9 Kztch . *f i L < {i20 

[0069] AffltBfflti, ^mz-^%.ixh-^m7m<r> 

^^E^UitTAffl : Bffl=l : 0.1—1 : 4c^^t-r.& 
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[0070] ±ie^»e-7-{4, ^^WMf' modX^cT) 

^> ^ 0 . AffiA> ^> ^ mfif^{4*ilt^^StC 5 ~20niDC7)|H7L 
J: d ^:^-^i!-ft!t^T{i . Ti4 i; ffl i: 

Affl4:fl!iffli:<ollfflSl£?tt**«l^$flTi^^. L/^*J-5 

[007 11 cliOlS^^^^^jXtifiSMIi. AfflStXBffl 
i:t4M^.&ll3K-ftiBjffi (Cffi) *»^>^:&fiifil[^*$^ 

[0 0 7 2] Affi. BffiS>.|)V^{iCffi(±, Al. Ce, Zr. 
Si. Ti, Mg, LaaV"Pr«»^>ii|{f#l..5ii'-^<i:t>2atfO^ 

jRO^t-^S-ft^^ilXtiai^flc-C* * ^: t jff * L (r ^ . «aj ;t. 
fc-mtf. Affltffl»$il^^jB!^^jg{4^^^k$^-CiiS 

[0073] CIO^^M-fb^SjXtiM^tcfcH , B 
[00 74] ^i^lZ. Affl*»4>^^^f4^cO»U?^'5nm 

i •?/hSt^i:Sffl?L«OHS-{p'±t^-r<^ 0 . 20nmJ: O::*; 

X\ m^^Mi 5 nmIJU:i20nniliiT. i 0 if i t < t4 7nm 
JiUil5niDj-:iT<0liffl;{i«M* Lv^ 

[0075] zcom^m'^mx\immi<zi5\^^x t . «^ 
nTii^h\.z?^±mMmmii:^^. m:iMmmt 

ifijOTOirolZJSLh** Al203>4>tcEI^LTV^SJ:t*iM*L 

90mol%JiUi;6< Al ztfe f^iizm^ LX\^h:itifi^h izMt 
tv>, ^?t<r<7)#i:^jc*g!ft1?9t tT{4, La. Nd, S 



[0076] ^;t.tf La2Q3t7)70inol%J2Lt** AljOs 

4 iSiSiS Ait tc <j # i5*^T i§ V ^14;&J^3S $ .& . 
[00 77] ^7t*^fiSiD#f;<?X?t-fl:fflMi«{i:, iififcS 

nt. Am^'^ts^im.wt^itmi.zm^^itizw^ 
^Mt J: 0 ^^m.{mm<^mi,zm^^ixti'm i ftt^^Ji 

i:. Bffl$:#ti"ll2fi«£i:l52fflm^ffljfSii:t««i^ 
St J; O^r Om Mi«Ji<0±*Btcj^^$iL;t|g2fl4« 

— ^tla:a<?)^JB7c^^D®!'^t;^l59*ql^li:s50nl^t^ 
m^t'ri>::tifiX'%h. 

( 0 0 7 8 ] ig 1 mmt^2fmm(nm^ izimizm 

[0079] w&'f-iTiw-i^m&t^^om^mi h t m-ft^ 
<^tiLmmi)mTLmt^sm^&T-t&ioiz^^:s>, m. 

mjjmi,z J: iiti'a^J 4 5 nnajLh t ^ -1. o jSS;^^ c7)^ 

[0080] t rzmim.'ffo^^mimu maTx$> 

-rs^d^fc-s . wkWf-(r>^mmk(7yrm\mi,zmm 
tp^\>-^ip. ^^mcr>m^:fTmi,zxitiimmii umi;^± 

<, 8Mmi:XfX'$)i>'itii^X'0MtL^^, 

[0081] mmiif-ii. m 1 &i^Rr/M 2 mi*i<r>t'-h 

(siz^ihx L x\^tiK ^izptiis.n^:hmi>z^crmm^ 
w^iz^^ti^ ptimimi^m^Tx-n^^L^-r 

^TSt^ss 1 mmz-ti^x m 1 mm srj^^-r ^ ;iti)^ 

ntL\>\ C:<7)%&, lg2iB«ci; tTtta'f?<7)^JggS-fb 

[0 082] ^^1^(7) Al203i:t±, mz.iiT)V5.-^J^ 
l'^Mzni,X^>if>iO.O\-~O.Q&=ii)i^:ft.^ —iXU 
200nmia_hT\ i)^AMW^mOm^ sVXtX'h 
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T 7 > y^o. 01-0. oi^fv^tsA(mwi.^^mmRv^ 
CO 083] ^fcsiifimy^m2fflf>isfc:ia3*$tii»ftii 

[ 0 0 8 4 ] ^Ji. «■ Al 2O3 . CeOi St^ZrOj ii^h^j: 0 ^ffi 

Simfili. ^&^4'cOCe02-Zr02ia^«t:^4<?36O- 
90mol%-e$>.g> r i: ^^"3* tv^ ^MOCeOz -Zr02lil?§fi|s 

[0085] $ \,zTmisi.if ±.mf>z . IS i ji^^xji^ 2 

[0086] -f-LTAlzOa. CeOz&l/^ZrOz^^^j^i: 
St^<^^ffi{C Al2q3*i^l->a^Bt-fk!H!l2-ffl<*:ii<^SI2l!l! 

ays (JJl) Krfflt^^rftKSEtmtf, CeOjtoSlffl^ 

*ffiC0 AljOaMti:. «*g[^>t'c^^ Al 2 O3 4c7)60— 90mo 
[0 087] AI2O3. Zr02&yti02^^'^^0«*S 

[0 088] i;tAl203. Zr02at/Ti02*>^^r 

i: i^)^T'# ^ . ,1 , S^e^cO^ffiiOZraz - 

T i02 , mmm'f^ <7)Zr0i -TiOt 
60~90ii»lZrfcS^fc*«Mi U^. ^BcOZrOz-TiOjH 



[0089] Al203^tt/Ce02*>^>^0«»«i^<7) 

[ 0 0 9 0 ] MiOa&V^'CeO^ij^^^j: 0#«&^<?)^ 
Al203 3&<i^v^-&®Kk!|*l^fflflsS<D»2a!mJi (± 

<li^^^«7mHO Al203»«, mm.'^'P<r>:^ Ala 
03M«O60~90iiiol%T'*SJ:i;3{)SM*L.V\ aIjOj 

[0091]^ LTCeOj 4''vcOY203COll?§^*nO^;P% 
mTT'fc 0 Zr02 AwCOYj Ob <OlI^3&i90t/P%£JLhT'fc -:> 

:^ h^^mmx'(^rm*^(^coMm(oM.iii^^±ifh z 

[00921 ^7t^fflt^Zr02&lA2Clj*i^V^«mfilr^ ^ 

mimmi,zm\'^fzm-^i,zii^ v —ymm^rx-c^mm 

^■?^<O«BHc7)Zr02»SVY203i(i, mfe^^JcTJ^Zr 
O2 *a,y^:^Y2 O3 i<O-eit-en6O-^0iBol %-C'if> & C i: i^M 
*L>r\ ^®OZr02*S.tJCY203*7&*>r<^)liH*»^51-il-l. 

[0093] i/cCeOz ^i^<mi%<nW^^ifiV^'^)V%\>X 
TXh 0 Zr02 ^OY2 O3 £Oll?§^;<)>'90^:;l-%Jil±Tfc -> 

y:^:^kmmt?>±mtzti\,'ix . m!mm<r>miM:t:iifi 

ftiK^iOaffiiOZrOzfiatfYiOsMli, ^«5t^4'<^Zr 

O2 Y2 O3 iO-e *t ^it60~90mo 1 %f?) ^ i: 

* «ffl«ozrt)2S&tnf203g7&5c:<o®ffi*>^>ii.tL4 

[0094] CeOj 4'-^<JDY20b£Oia^*n0iiiol%5^ 



f- 



(€L1) )0 2- 331238 (P2002-33123 8A) 



0. Zr02-^iOY203COa^^*>'90mol2J: *)iif^^^bZr02<D 
[0095] a-oc7)i^f;ef^?fKl:fflM^T- 

«!t^ tiTJ^iSg*^ SOnnJilT^?) i«S:^TA»«m 1 1 -6 <50 

[0096] ma^tOT%li:g*i50niii^fi;tS t , K-ft 

nmiilTX-ab ^ t ;ip'J: Oa* L < . 20niiililTX-S>^ Cl t 
[0097] *fv:«»fe^CD¥J^fe@{i20xzmlilT-?'A 

COO 98] -et-Cm^^^t-t'jl-^^ hfe^tSr-t-tf 

^®:ai S U.tzmi.-Hitt,z^m\L L T t ^ S ftWK^St- J: o 
XW.W^it^tth « Lit T(SzStt{*- A,HCco#^ai Srfll 

[0099] WmMt^tM:^^^ h«lE^(^jg^Jt*{i, 

[0 10 0] *3tmm^{i:. La, Nd. MgS.t/Cad»^>jl 
[0101] fflfttSti. -tf^7-f hgt^Sr-t-tfTJliis 

iiX'^?>. 



[0 102] zcoxo^m&t-r^:itx\ Tmi>zm.m 
^ix^^ffi^ii^Hcti'^-TJJi^'iiifif SOT. mm 

if.x±mtzce02^b'</>mmimctiimi:i>'ymm^j:mit 

^i}^^LX\,^ixii. fK^.^iStm^mizhfZ'yXm^mMM 

yx-tic^mi- ■»it-t^ztipx'^tf::i^. mi^sm^ 

[0103] Zcr>^-^tzl±^ ±Jic7)Ji:${ilO— BOOxtm 

ncifiTmizwm-rhcoimif^tih fzi!f>izm.mM 

SS&JKT'fflJt^ixS ^ t i:^j:i>fzMzfm^m<m&^ 
t^-r < <^ . LXTMcom $ Ji 100— 500 jL< m 

[0 104] :i<r>iioizTmb±Mttf-h^j:hmwm^ 

[0105] ^mm^A' xmtmm(:i,ziin hmm 

CO 1 06] «4jSE:^JKt LT{±, Pt, Pd, Rh. Ir. Ru, 

Ni, Co. Cu&lXAu*^^5jM{ffl.-e.ii'->^< i: aS:fflt'>-S) 

^tt^x^. ^w^-^mmcmmzm\^x'}~yj'i~ 

ffl=5ri: ^:}i-tt-& ^ 1 3{i*T'# & , ■e<7)fijt4«. m 
lUvV/Hjf^ 0.1~20gt-r'I.Ct*>'T'#^, MM 

[0107] :^%m<r>M-^mx\ismf>zii\^x . 'M 

Affli;Bffl(7)ifc*{±#tC$lJRR$tL^V^*J. K^bJBSiO 
^eMb-CAffl: Bffl=0.05: 1~1 : 1 CDMH^^ai L 
V\ 4/^Cfflt±, BSib!|«JiO^:;kJt-CAffl : Cffl= 1 : 

0.005-1 lO.OSCDffifflA^aiLV*. Cffi**Cc7)KHJ: 

[0108] ^fzmiifim(r>m^ti, immt lo-vh 
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[ 0 1 0 9 ] -e \^x±Mm-^mmimm-h^^m<r> 
diL. imt^. hi>\>^\m\m'kit^^iiLx^<m 

[01 10] i;^C:^ScOlfiSc07f<?§?S$:«i;ca^« 

[ 0 1 1 1 3 Lximmiim.x'ni^ixtzi^-^im 
[0112] ±mLti^^m<^mm.-jjmi,z)5if^n:m^ 

[01 1 3 ] H 1 tm'P<nM : Ce+Zr*J 0.1 : 1 ~19 : 
IT'**). TS^-PCe : : 0. 05— 0.2 : CScOteH 

ifint L< . Al : Ce+Zn6«l : 1 —10 : 1 , Ce : Irt^. 

75 : 0.25—0.35 : 0.65i?)Mffl*U Lvv $ ^>(C^ 

ji7c^<^)^T^MLT. miim:m2ikm^e i 

— 1 : 17i7)|iH*W*L<. 3.5: 1 — 1 : 9<7)ffiH*> 

( 2 ) Al^-^tf7j<JS?S*^'oAl^-^tfmi ttF5S-±^L. 
Al, CeRX/Zr^iitS^mmiJ^'^M, CeS.t^Sr#tfl|2 

[01 14] IS2ttfS4'c7)Al : Ce+ZrA>' 0.1 : 1 —19 : 
if**), *»OCe : Zr*i0.95 : 0. 05— 0.2 : 0. 8<0liH 
*W4 L< , Al : Ce+Zr*>' 1 : 1 —10 : 1 , Ce : Zr*^. 
75 : 0.25-0.35 : 0.65coeHA»'J: 0»i Lv^. ^^I,Z^ 

m7cmcr>m&x'mmLx . mietM:iB2im*^'6 : i 

— 1 : 170ffiHAW*L<, 3.5: 1 — 1 : 9<0®H*^ 



(3) Al^-^ty*?§?S*»^Al?:#tf^iit^$r:^L. 

[0115] IS2^*:IS4'<!0Ce : Zr*^.95 : 0.05— 0.2 : 
O-ScomEimtLK. Ce : Zr*>0.75 : 0.25—0.35 : 0. 
65C0ffill*U'9»*LV^. $ <5>tw^7c^eo^»-C^ia 

L-C. Hlzfc^ : m2?t^>'l : 20—4 : 4<7)Kffl;{)W 
4L<, 1 : 9.4-3 : 1 Dif* 
( 4 ) Ceai/ZrS:^tf7k?t?g*^^>Ce&yZr^-t-tfm 1 ?t 

[0 116] Iglit^tfiOCe: Zr*^.95 : 0.05— 0.2: 
0.8«OKffl*W* L< . Ce : Zn&*0.75 : 0.25—0-35 : 0. 

LT. ^lim:IB2itibt»«l :20-4 : 4<7)3gH36W 
*L<. 1 : 9.4-3 : 1 cO^*U t V*. 

[0117] ( 3 ) CO^tzMt . Al : #±«7E3g*« 
1 : 0.005—1 : O.lcO^HmiLK . 1 : 0.008— 
1 :0.05cOSEffl*ij:'3if*H<^. 

( 6 ) CeRmri:'kti7mW}^i^C&Rmr?:'ttsm 1 it 

*±»7U«sO-ffiatXAl Sr*tfm 22fc^Sr^^-r-S . 
[0118] ( 4 ) . Al : #±m7c;»*^' 

1 : 0.005—1 :0.05COmii)^1lftL<, 1 : 0.008— 
1 : 0.05cOtElI*U Oiif* tV^, 

( 7 ) «±«7C*<0-«&LfAlg:-is-tf*?^*»^>#±^ 
7tS(7)— aS.t/AI?r-g-tf||limSr:t^L. Al. CeRl>' 
Zr2:-f tf7K^*»^>Al . CeSl/ZrS-i-tf||2i*:KS:^ 

[0 119] (2) cD^mziax.. miik^'PXM :^ 

±Jl3t;»i{»Jl : 0.005—1 : OA<r>mSS^tftL< . 
1 : 0.008—1 : 0.05(Oteffl*U KHS-t tV>. 

(8) A1, CeRX/Zr^:^tS7m^i}^^Al, CeSl^ZrS-^ 
tf 1^ 1 itm $r ^fi)c L , *±Ji7C^<7>-«ai/Al $: -^tt^ 

m&i}^h^±mj€m(r)-mRx/Ai ^^tsm 2 

[0120] ( 1 ) ffi^izMx. . m2^t^it>T'Al : * 
±i^7C^*>'l : 0.005—1 : 0. l<^SH*Wi L < . 
1 : 0.008—1 : 0.05<5O3^3i)>'J: Oif*LV>. 

(9) A1, Zr&tn-iSr^tfTlc^aeA^^Al, Zr^ini^^^ 
tsmim&^±^L. Al$r-t-tf*?t?£*»^AlSr-i-tfl|2 

[ 0 1 2 1 ] 1^ 1 ?4:^4»<?)Al : Zr+Ti** 0. 1 : 1 —19 : 
irSbO. *»OZr : Ti3i)< 0.9: 0.1—0.2: 0.8«OSH 
L< . Al : Zr+Ti*il : 1 —10 : 1 , Zr : 11*^0. 
75 : 0.25—0.35 : 0.65<Offiffl;iiU OiS-t LV"*. $ 4.(C^ 
iS7cSc01^ST^Si2LT. |gltfce:IB2aK*«6 : 1 
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— 1 : nCDfeaamtLK^ 3.5: 1 — 1 : Qt^lSH** 

(10) Al^-^tf7ic?t?K*»^>AlS:^OIgljt^$:^L. 
Al, Zr&yTi^:^tf;4<^?E*»^>Al, Zratn'i^-^tflB2 

[0 1 2 23 m2?m'4'COAl : Zr+Ti** 0.1 : 1~19 : 
1 X'$> 0 . *»OZr : Ti 0. 9 : 0.1—0.2: 0. 8<?3t5H 
L< , Al : Zr+Ti*>*l : 1 —10 : 1 . Zr : Ti*% 
75 : 0.25—0.35 : 0.65iOKH*U 0*?* $ 
M7C|g<^SMT-^iBLT. miitM: ^2iA»"6 : 1 

— 1 : 17<J0fEffl*W* L < . 3.5: 1 — 1 : 9iO|gH*^' 

( 11 ) Al . zrayfTi S:-t-tf*J§?S*^<>Ai . zratrri ^-g- 

[0123] ( 9 ) CO^mcJPt . m2im4'T-Al : # 
J^7C^*n : 0.005—1 : 0.t<7)IEHAiffS L< . 
1 : 0.008—1 : 0.05£Oliffl*iJ:0»* Ul-^. 

(12) ^±m7cm(7>~mm/Mi:'tts:^mm^^^±m 

nMcD—mRX/M Sr^tfSg 1 zt^Sr^Rg L . Al , ZrSl/ 
Ti $r-&t**?iaE*^ ^>A1 . ZrStm $-#tflg 2 

[0 1 243 (10) £0^tcaD;t. mitfc^'4'T'Al :# 

±^**U : 0.005—1 : OACO^mtfilS-tLK . 
1 : 0.008—1 : 0.05<?5Kffl*U0»* tl.'>. 

(13) Al^-^tf7i<?i)K*»feAl^^tf|llimS-^L, 

[0 1 253 S2z)fc^4'iOAl : Ce^U : 0.5—1 : 10(7) 
&mifimL<. 1:1-1: 5<0ffiH**J: OiF 4 t 

ikm^l : 5-9 : K^mMt/^MtLK . 1 : 2.5— 
5 : KOmWt^X K)Mt Lv», 

(14) Mm/Ce^^tS7mm^^hMRt/Ce^^tsmiik 

[ 0 1 2 6 3 H 1 it^^JiOAI : Ce*J 1 : 0.5— 1 : lOiO 
mSmftLK. 1:1 — 1: 5cnmm*^X OtT^L 

: 5 — 9 : 1 <7)|gH*W^ L < , 1 : 2.5— 
5 : icoSSHj&UOifiLi^. 

(15) #±^S7E«£0-aSt/Al$-^tf*^J8t*»<i>*±« 

7cmco~ms.z/M i-ttsm i zm^-^^ l. Ais.z/ce$: 

1^tsyi^mmi)^^Klm/Cei:■tt^m2^i^■ti> . 

[0 1 273 (13) £0^f^t3ia;t, m 1 Zfcm+TAI : # 
±ll7C^l : 0.005—1 : 0.1cOffiH*^if i L< , 

1 : 0.008—1 : O.OScOKHAUOiif^ L-t''. 

(16) MS.r/Cei:istsA<Mmi3^hMm/Cet:-^tsmiik, 

m^SsMt. #±iec«co-a&lXAl^-itf^|c^§JK*>^> 



#±^7tSi7)-gay^Ai ^-^tfig 2 ztfs^^^-r s . 

[01283 (14) i7>^mcJll;t . ^2et^4'T'Al : # 
±a7ES:&»'l : 0.005-1: OACO^mifiW-tLK . 
1 : 0.008—1 : 0.05CO^i^J: O^ff^ LV^<. 

( 17 ) Al&yCeSr#t?7|Q§?K*>'^AlS.l/Ce^#tfSS 1 efc 

m2zm2:*^-r^, 

[ 0 1 2 9 3 IS 1 et^+iOAl : Ce** 1 : 0.5— 1 : 10<50 

ffill*^'4f*L<, 1 : 1-1 : 5cOlEEI*''i L 

*itm2a:^4'iOZr : Y^' 0.8 : 0.2— 0.2 : 0.8 
(O^mt/^ntLK. 0.7: 0.3—0.3: 0.7<JD^H*U 

Ol^tL^K S ^tC^«7C^C0i^*T'^fe LT , m 1 Z5fc 
IS:|l2«tlSj&il : 0.5-1 : 4(!0«H*i»i U< . 

1 : 1 — 1 : 2cr>mmil^X'0iJtL\^o 

(18) Zr&t^Y^*tf7j<ig?Kjii-'bZr^tl^Y$r*t?lllit 

m2im^^-rh. 

[0 1 303 ll2z;fc^"4'«OAi : Cet/^ 1 : 0. 5— 1 : lOtfO 
ffiH*WiU<. 1:1-1: 5 0iEH*^'J: U 
i^rl^lZt^ff^OZr : Y3&* 0.8 : 0.2- 0.2 : 0.8 

cO|gH*Wit<. 0.7: 0.3—0.3: Q.lc^^mt^X 

oifiLtv ^ hiz^m7iM(ni&a.X'miLx . m2m 

m : mi i3t^A> 1 : 0.5-1:4 <5Di5H*>'*F± L < . 
1 : 1 — 1 : 2cOffiH*U OSfi LV^, 

(19) AlS.tXCeSr-^tr^jQ^zS^^'^Al&tXCe^r-^tfSg-l zt 
^Sr^L. Al. ZraOfY$:^tf*^^»^Al, ZrRV^ 

[01313^1 iJt^4'<0Al : Cej&i 1 : 0. 5— 1 : lOtO 
liffl;&>'»iL<. 1:1-1: 5<7)®H*»'J: Oifi L 
V\ *7t|52zfc^4'<?)Al :Zr+Y*<l : 8—4 : 

m¥Mt.t<. 1 : 5—2 : 1 c7)ffiffi*^J: 0 jff i Lt^. 

LTZr : Yj&< 0.8 : 0.2— 0.2 : O.SOtgffl*^'*? i L 
<. 0.7: 0.3—0.3: 0.7cOiefflj5^ j; Lv>. $ 
^. i:#JS7CfS<7)^»T«iS UT . ^ 1 zm : H 2 
1 : 0.6—1 : 4.2COffiH:«)iif4 L<, 1 : 1.2—1 : 
2.2cOKffl**J:'9»t LU. 

(20) Al. Zrai>'Y$-^t^7lc^?g*^*>Al, ZrSt^Y?:* 
Ce^'ktsm2imi:±^-t?,, 

[0 1 32 3 IS2zt^'f<^)Al :Ce*>'l : 0.5— 1 : 10<O 
l^*W*L<. 1 : 1-1 : 5c7)Kffl*U0»iL 

*^clllife^'t»«OAl :Zr+Y7!i(«l : 8—4 : ICO^ 
H**jf4L<. 1 : 5—2 : 1 <OffiH**± Off* 
^LTZr : Yip 0.8 : 0.2— 0.2 : 0.8iOigH*Wi t 
<, 0.7: 0.3—0.3: 0.7«O^H3&*J; Off* Lv*. ? 
^. I' AJRtcSO^JIT'^B t T , IS 2 ztM : ^ 1 zt^*>- 
1 : 0.6—1 : 4. 2<OKa36*if i L < . 1 : 1.2—1 : 

2.2c7)^*U'9ff* Ll.^, 

(21) M&lfCeir'ttSTmmb^i^M&X/Ce^'ttsmi^ 
SSr^t. Y$:^<^±^7^<7)-a&tXAl^-t-tf* 
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[01331^1 ^<per>M : Ce*n : 0.5—1 : lOO 

V\ ^2itM4'<OAl*>'SSlitK^4'COAl<75 0.1~10fiffS) 
|.::t*5»^L<, 0.2~5fgT*)'S<It*U0*FS t 

0.005—1 : 0.lcOKfflii)^'ilfit<, 1 : 0.008—1 : 
0.05<^®ffl*U O*?* LV^. L-CM3im4'<^)Zr : Y 

0.2—0.2: 0.8c7)®H*W^ t < , 0.7: 
0.3—0.3: O.TiO^Hs&^iOiffiLV^. $;i>t^«7C 
«co*ga-C«l5LT. mi?tiS : m3z*:f5*fl : 0.5- 
1 : 4C0m&tl^1^tV<. 1 : 1 — 1 : 2iDlffiH**±'9 

( 22 ) ZrRX/Y Sr -^tf IrRX/ Y ^ -^tf IS 1 it 

?§jg*^ ^> Y Sr 1^ < ^±m7tM<^mm/M Sr #tfm 2 * 

[ 0 1 3 4 ] IS 3 iJfc^tfcOAl : Ce*i 1 : 0.5— 1 : lOiO 
mSifintL<. 1 : 1 — 1 : 50gffl3{i«J: 0»* U 
V^. ll2efc^4'C0Al*>'IS3a:^4iiOAlc7) 0.1— lOfgT'5!) 

sc:fc*<*fiL<. 0.^-5<STftSC:fc*U0»tL 
v^. *^':>®2etP54'c7)Ali:- Y$:^<«±M7t^n : 
0.005—1 : 0.1tfOlEiB*Wt L<, 1 : 0.008—1 : 
0.05CO*Effl*U0»tLt\ LT^ 1 efc^4'iOZr : Y 

0.8 : 0.2— 0.2 : 0.8cOliH*Wi L< . 0.7 : 
0.3— 0.3 : 0.7c7)leffl*»'J; tV>. $ t^«7C 
S<^*gfiTaieLt, ^3it^:mil5t^n : 0.5- 
1 : 4(r>m.mmiL<. l : l-l : 2(0mBi^X*) 

(23) MR(/Ce^-ttS7i(m&i)^^hlRX/Ce^-irtt^im 

mi^ss.L. Y^m<m±m7mcr>-mRx/M^-^t£yii 
mt^^ ^Yt:m< «±i©c«co-aai/Ai ^^tsm 2 nn 

mi:±SS.L. Al, ZrM/Yi:^ts4imm^^M. ZrRX/ 

Y Sr-i-tf^ 3 . 

[ 0 1 3 5 ] IS 1 ?JtlS4"?5Al : Ce*« 1 : 0.5—1:10(73 

mmtimtL<. l : l — l : 5cO®H3&U0»iL 

V ^ . IS 2 ife^tft^Ai i^m 1 iJb^4'<?)Ai o 0. i—iomx'h 

hZt tmt. L < , 0.2—5 ^X'h t >6U D » * L 
W\ *>0||2?m*<J5Ali:, Y5-^<#±S7cm*«l : 
0.005—1 : 0.1(7)Kffl*^if*L<. 1 : 0.008—1 : 
0.05ci5teH*U tf>. -e tTS3im'4'COAl : Zr 

+Y**1 : 8-4 : l«Dliffl*WtL<. 1 : 5 — 2 : 
1 «ieffl*U Oiffi Lt-*. *»OZr : Y*5 0.8 : 0.2— 
0.2: 0.8cOlEH**1ift L<. 0.7: 0.3—0.3: 0.7 

X. Ulim: m3im*»'l : 0.5-1 : 4<7iSmifin 
^L<. 1 : 1-1 : 2c0liS*U 0»iLV^. 



(24) Al. ZratXYSr#tf*l^fl£*»^>Al. Zr^il^fYSr-^ 
tflSlit^^r^fiRL. YS-|^<#i^7cScO— astXAl 
Sr-^tf*iS?SA^^>YSrl^<^±W7C^(7)-«St^AlSr-^ 
tsm2^t:^L. Amt^Ce$-^tf*^?K*»'c.Amt/ 
Ce^r-^trlS 3 efe^^r^fe^f^S ♦ 

10 1 36] ^3«t;K4»«0Al : Ce*tl : 0.5— l:10«O 
liH*W*L<. 1 : 1-1 : 5cO^*^a: 0*f*L 

v\ ^2mk^<7)kwm3ik^'^<r>k\</> 0.1— lofg-e*) 

^.ri:*^»iL<, 0.2-5mT^)^.li:*U 

i}^-:>m2im^<r>k\t. Y5:I^<#±J«7C«*«1 : 

0.005—1 : 0.1OicH;?)W4t<, 1 : 0.008—1 : 
O.OScTJiSiH^UO^iL-V^ ^ LTIS 1 im4"<^Al :Zr 
+ Y*«1 : 8—4 : 1 (OIEHjS*^* L< , 1 : 5 — 2 : 

ti'-'. ^^oZr : Y*i 0.8 : 0.2— 
0.2: 0.8<OliHA«ifiU< . 0.7: 0.3—0.3: 0.7 

m3im:'^iikm>n •. 0.5-1 : 4iOKHA*ff 

^L<, 1 : 1 — 1 : 2c7)KH*^J; 0^?* UV\ 

[0137] t.tz-^wm~r>aywm-nmvit. mwm 
(r>m^tri\^^ 'jmmt ^u-khx^^tt^iiimimm. 

[0138] § t o — ooS^iii^r^T'ti. 

mx-mMm^'iyx v -e^of^s 0 <rm^<r>mm^t\i}Lx 
^ t,i.zmk^m^L , <!K.\^x'%(^ixtcmm^m:^Lx 

[0i39]$^>fc:i, o-o£0*%BB^^«SS:&^T'«. 

[0140] -r^^b^^Jls^^fTDMiS:^*- J: -:>T4§/^ix 
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[01413 ^^bLXliiH^mt ^ixS^KXtir/V-n- 

[0142] im<^v\\^-nmi>z\m^^j:mmjm-h 

[0143] Tim.^^-fhTm.i.zii\\x. n{,z\(m/ 
mxi.(ryi:AMm.x'mm-h c b **a* tv^. ^ni^ 

^ . ^mf4T-<5^f4g2: J: < f S Cl i: d^-Ci: . ^ 
fmi><i^^<^^-t^'Xitmwmcr)iSiTizX OvS1±*«i£ 

[01451 ^tX. ^Xii7i<.{:^tsmfBLt:-»Wcmb t 

^?:mm-^»im!im^n^:Lbi)^^(t>i,zmtv\>\ z. 

ttiZX*). :X:^-XJ^li?pB^X't>^tii. Ti^it@*« 100 
«4^i:*>^>=5:»)Aie*»^,^:^«Sli^^<ifii^^{C5~20iui 

(01461 BM!imi±. mfHizA(.^i/i^^tz^LX 

\-^hms^x\ }jc^^-^tsmm^'b:^-hi'u—y^b'<7) 

iifcik^m^^MMcri^TX'm^ LT t J: V c: coJ© 

fi&w*^#ii^T^^-r s z b tm^ Lv^, 

[0147] IMLfzmiXkm^^-ofz^tzii^ ins 



^^iz{m^ii?>, 

(0 1481 z<7>im9mi±. mmkh. »iL<« i 

00— ZOOCT, §^tc»iL<« 100~ l50X:X'noZ 
bimtLW lOO-CsfeSIco JiiiaT'(iMfig«0(Sjti^:S3&< 
/JM^<. 3j*B)tl3^-*-Sl^*«:^±i:^rl.. 200^ J: 

[0149] ±ULfzmmjm'Cl±, m&cr>'>^j:< b t 
-a3ip1!6«$a. i&(7>rmbM-^^tU-c^m^m.L 

[0150] »4>n7tim{i. 300- socrcx-m^^ti 

nb bxMimAwmin'yfz%^izfm-^m(DmL^ 
[ 0 1 5 1 ] -e Lx^^^mis.-^mm\,zm.m:±m^i&. 

x>'>f>'3>SV^{4;ef;^x>'>''V ( GHP) t£b:i)^t:,<m%ii 

siiaEtiiixtf, wmmmmz%ir>>hxmvz\^h, 

[0 1 521 NO. iSm*tS:iai*^I.J^ON0. igjifWi: 

«3ii»'^>StfixSii'^^<i:4>iaT'ft'3. Li. Na. K. M 

g. Sr. Ba, Z^mf^i>^(^Wiifih'Mti:<b\>—m.i:^m. 

4U</\ r;U;*'J^««Sia*Sfcfc*t.&NO, 

<. T}^ij')±W.-^Wii.^Wmzii\'fm'\. mMWf^ 

[ 0 1 5 3 1 NO. mm<^W^\t. ftBSSE 1 'J y N^W^ 
tz^ 0.1~ 1.2^/l^ai$^ixT(.'>-g>C:i:*^'MiLv\ ^ 

ttxmhtL?>mmA<^]^. no. mt^m^i&T^hXo 
[0154] itz^^mco^mx^^Mm^m^^ 
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1 0 1 5 5 ] -e LTCltOJ: d ^r|gJS:6-&K: iitif. fsm 
[0 156] 

( 1 ) Al, Ce, Zr. um^-^S-ftiHsg^^^ii^jct L-tfl^ 
^Stf^ll 1 7 S.l/Jt«cCT 1 ~ 2 icfflv ^fctt-^-ftm^* 

[01 57] 
[^1] 









Al 


Ce 


2t 


La 


Al 


Ce 


2r 


U 




1 


1 


1 




s.4 






0.12 




8.4 






0,12 


1 


1 


1 








1 


1 




9.4 






0.12 




9.4 






0.12 




1 


1 






0.5 


1 


1 




6.9 






0.12 




2 


1 


1 




7,4 






0.12 




3 


1 


1 




6.4 






0.12 


^SS^ 8 


I 


1 


1 




8.4 










8.4 








1 


1 


1 






9.4 










1 


1 








1 


1 




9«4 










9.4 


1 


1 


0.12 










\t»m2 


9.4 


1 


1 













[0 158] (mtmi) mMT/us.-'yj^9:mim 

5gK>'VP3-yW2^k*H^ l.Q^/Ub. im30mM%<r>m 
mit^imyii {HzOibLX lA^fl-iS'^) 124gS:Se7l<2 

[0 159] -:fj^ mkT/US.~^J^97i(m3 8.4^;U 

[0 160] ^/^tC^Tc^JlSgrS^tt'tl-C^.SftcO 1.2 
[0161] ^WIItiitfW^jgygiO^aSrAixT^;^? 



IZX J< z^T y^^D50i=; 10 JUL mlZ^^LX. ^-^mtim 

[0162] C:Olt^S?^bt)3^5|?SrFE-TEMT'S^L, * 

tc. mm^lQMmC^mM^^li}'i^^'>X\,^tz, «mi4 
^=^l«S[SlOninfelT03jKa<0-<Ji:S[T10. 11. 123!)»fe 
^bLxm^^tiX^^^. -iXn'f-mt Al2Q3*^4.=Sr 
0. — im^ll{± Ce02-Zr02*>^>^i5- -iiC©^12{± A 

tc-<Ji:a^ii*i«*©^i<7)rtajfc:^<^i-:iBU. 
mzii AI2Q3— iX&^lOtiftttTV^^, 

[ 0 1 6 3 ] L-CEPMACJ:^tii-flf<^>IS«. SlSliiO A 
hOsMii^ AljOaiiOTOmolXTS)'). «ffi(ft)eO LazOji 
ti^ U203M<7y70mnX'$>rytl, tftf^^<7)CeOzSil±^ 

Ce02M£O65ii»l%-C'A -5 3t . 

[0164] C:0«-&g!^t^ll5»* 400gi:, {^T/I^S 
=~^Jx6:>i<.m^42sb, m^—-?^ h 7.2s b. MtK 3 

— i^'x^-^ h^>'N-;<?A}I<i|s^ ( 400-fe;l^/-f >'-f ) 
t;r 200g/L 3- h L . llCCT-aSti^ L.:^r^. 600 
X:Tl^S^LT3-hJl$:?gBgL^c„ -f^Of^. Pt(N 
O2 ) 2 (NH3 ) 2 Rh (NP3 ) 3^l<^S?rM V^T Pt t Rh SrWI 

mi. Pt«Oil-^t{± 300°C-ClB$fii: RhcOJ^-^fcli 
120X:T6^rai: L-^t, Pt{± 1.5g/Lffltt$ix. Rhti 
0.3g/LaRrSiXT><^S. 

[0165] (^CT 2 ) |g 1 tC*^fflJjEc?)7j<^JRA b 

[0166] zcTyM-^m^imm^^rFE-iEnxmrnL. t 
tiEPmx^m Lfzbz^^ mm i b mmizmmnou 

m(r)mm&=Fii^(:>tC'oX'^^fz, ^LX. ±b LX AI2O3 
1}^h^j:h—d(m.^m/ Ce02-ZrO2A»^>^-&— iJ^a^-A^ii 
^^^CO^ffiMtC#<^^L. Ai2Ci3-U203*>^>:3rl>- 

[ 0 1 6 7 ] -e- UT EPMAtC J: l,i»-*f <7)ife«, *iBffll<7)Ce 

02M{i^Ce02Sc7)70mol%T'^>'5. ^^<r> LazO^Sti^ L 
a203»<?)70i»l%-C*-5/v:, tfc^^<7) Al203a«:^ AI2 
0^ MOTOmolXt'S) -5 . 

[0168] C<7)a-&®|^t!|«j5rfflV\ mm 1 1 

[0 169] (mmms) wm^vyj^eTiimm i.o^ 

24 g SrM* 2500cii3 {^tm L . *^«SA SrIiS Lit . 
[0170] W&T}U^—^J^97i(3^ <)A=tlVb , 
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[0171] ::(r>7mmAtAmmB^m^^tzzti:j^i- 

com-^mtV^B^ ^ FE-TEMTS^ L . t fzEPWX'^m L 

A: i: c: -?) . ^fi«J 1 1 |5l«tc^f5««;lOju m<oi^^^^*> 
ISi?D-<J::S^ 0 , CeOz-ZrOj J: 0 'ii:i>—}m.T 

^ < L . Ce02 -ZrOz j; 0 ^ ■!> -iXS^ 
[ 0 1 7 2 ] -e LTEPMAfcJ: S4^»f<0^«. *fflffl!lCO A 
Ji^ La2Cl3»<:7)80iK)l%T&o;t. ^/vil^I^iOCeOjatt^ 

[0173] cioa-^gf-fbiRj^fflvv njte^ 1 1 mmiz 
[0174] ( mmmA: ) m i tcs^-rfflj^^o^jc^ a t 

[01751 z(r>m-^mimim^<r)±i>iicf)mmimmm 

?t t CeOi-ZrOa J: '9=5rl.-<is:^W^K^<^ 

[0176] ^ LTEPMAt' J; ^MW^OCe 
a203»(:075inolXT2io;t, *^I*FSC<0 AljOjiJiife Al^ 

[0177] ;i<r>m^mim^m\K mmm 1 1 mmic 

LxMi^^mmLfz. 

[0 178] (mnm5'^7) miiz^-tx^iz^ 7m 
L. mmmi hmmi,zLxmmi:wmLtz, t.tzmim 

^■oXi^t. 

[0 17 9] {mmm8)mmyy:?y^m\'^-r. m 
mm lb mmirz l xm^wiimm^^mm: Ltz, 

[0180] zcom^it^^iki:F^-'^Envm^L . i. 

it (je02-TxQit)<mmLl-(^nmz^<^^L. AUOsti 



m$mFi-<^mmmi.z^ <^^L.x\.^tz. 

[0181] ■f-LTEPMAfCj:l>^i-WiOlS«, A 
IjOsMti^ Al2Cl34i?565iK)l%-e2>-5/i. S/tf^^<^)Ce02 
»«^Ce02 aOTOBol XTh-otz, 

[0182] c:olt-^g?^l:W5k$-fflv\ mmm 1 1 PI 

[0 183] (mmm9) mm'7yif^y?:m\'^-r. ^1 

mmi tmmiztxm^m^m^^^^^Ltz. 
[0184] c:(om^mimm?^?:FE-iEm:m^L. t 

fz CeOi-ZrOiti^im^^FffimmmiZ^^K'^^L. Mtfh 
^^^^^■(TifHmz^ < ^^fB t T V . 
[ 0 1 8 5 ] -e LTEPMAtCi &:J)-*fc^S. l^gP<7) AI2 
O^Mii^ Al2 0b»i^70inol%f'S>-5it. *it*Bi!|tfOCe02 
fitii^eOi 4i075mol%-r2> o it . 

[0186] ^oa-&BHb!^*$'fflv\ mmm 1 1 m 

mizLXMmirmmLfz. 

[0 187] (mmmio)jm^y:^y^m^^-r. mi 

mmi tmmizLxm^immm^m^Ltz. 
[0188] z<7)m-^mimm^^:PE-TE}ixmmL. t 

^r>rt^3t. mm'i'mmi(ifi^xr<7i^tvx2W^ 

(r)—W&.=f-i)^hm}Si^1n. CeOz-ZrOzliK^**^'^:^:^- 
<m.=i-i:i. M203i!)-io^^—}m^ti)^i^mm.^tlX\>^ 
i>. ttz Ce02-Zrf)2*i?g^^^<7)^®Wc^<:JJ-^PL. 

AlzQstiS^^ 1 «?5l^gBfc#< ^flf LT V^Jt. 

[0 189] -eLTEPMAt^iS^WcOM*. f*I^<7) AI2 
Ob*{i^ Al203*«O80iiiol%-C'fc-3/v:. *i^c«®ffl!l<50Ce02 

[ o 1 9 o ] z<7m^M<tm^^im\^, mmm itm 
mizLxtmtrmmLti, 

[0 191] immmn) mmyy^^yi:m\'^-r. mi 
iZ7rrrm^ir>7iqimAt7mmB trm^^^z trnmrn 

mmi tmmizLxm-^imm^^mmL^. 

[0192] zcom^mitwi^^irFE-TEHxmmL. t 

itEPMA-C^ef LfztZ^. %tW^ m <?5^*|4^*^ ^> 
^-oTt^t. <gmS[^{if4S10niiiJ,ilTtfOJEi: LT2aS 

^ Ce02-Zr02*n^mT<OrtS5tC:^<^^PU. AlzOgti 

[0 193] -f-L-CEPMAtci^^Wc^^Jgrn, ^ffllBKO A 
IjOsitt^ Al203Sc7)80niol%T-S>-3Jt. 4 ;t l^gPiOCeOa 

[0194] ^ioa-^g?-f(:!|S^*^fflvv 1 b n 



e 
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(0 1 9 53 (itwHDmmrfi'^-^j^.gymm 
[0 19 6] ^^ic-^xffymimi:fi>mT^^mco 1.2 

[01 973 RJC^twttJft^^^g^iSr A^^T^ 

Aco^^^^ani-Jt^i tui^Hmmmi tmmizLxm-^m 
[0 1 9 83 zcom-^mimBMm^&m^^m2i,z 

^mLtitZ^. m2lZ7r:-tXoiZ^ «^^2{im@ 
10nai:XT(r>±t LX 4mMcr)—Am.^2Q . 21, 22, 23*« 

Os^^^^rO. -<5:fi£^21ti CeO2-ZrO2*>/i,:&-0, — <m 
^22ti AlzOs-LajOgj&^^^^O, — <j5:fi£^23{± CeOj-ZrOz 

TV^fc. i;':: Al2Cl3-La203i7)4{±fi|*>T-&0. LajOsti 

:;»cSP^7&^' Ce02-Zr02 t^lSJ^ LT V ^/c . 

[01 993 ^com^mimm^^m^K mmm itm 
m^zLxmrn^rmmLfz. 

[0 2 003 (imm2)mMT/i'^-^M.97mm 

lKbJ<«* (H202fcLT l.l^/I^*) 124gSr*i6*5 
000cin3 13 L. . tKISjK A IRIP L 7t . 
[020 13 § <^tc:^T£0Wi?ffiS:>4'S]T# S»<0 1.2 

[02023 atG^^:4'*l^k^^^*2^Ai^■CJ< Jif- 

[02033 ^com-^m^^mMomm 1 1 mm^z. 

^t^TimmOmiHTCO Al 2 O3 . Ce02 -ZrOi 

hx 2mLcn~im^itfiimm-tz^Lxm^^ 
tx.x\^^^. ■^LxEpmizx^^m<7)mw:. mm&^ii. 

[02043 ^com-^mimm^im^'^. m&m 1 1 m 
mizLxfrn^mmttz. 

(2) Al, zr, Ti, \^^w.-^mimmMimi¥t Ltzm 



i:m^i> <oi,zm\'^fz:^(m&(omm.^m 2 (z^-t. 

[02053 
[^2 3 













Al 


tr 


u 


Ti 


Al 


Zr 


La 


ti 




1 


0.6 




0.4 


3.7 










3.7 








1 


0.5 




0.4 


mmmi4 


1 


0.6 




0«4 


3.7 








^9915 


3.7 




0.08 




1 


0.8 




0.4 




4,7 


o.e 




0.4 












4,7 


0.6 


0.D6 


0.4 











[02063 mmmiz) imt Lxmm^t^:$^ymm 

Lfz. 



[0207] z com-^m-imi^^irEE-TEyixm^ L . t 

CO— iJC3K^A»4><il£§ix, Zr02-Ti02*»^>=5r^-<jca^ 

Ai203*^^>^§-iiii:5ia^t , Zr02*-ib=5:-S-<J:f5^ 

b. Ti023&»^>^.?>-<J:a^i:3&-4>ffi^§il-CV^-&, 
Zr02-Ti02at«r02. Ti02*»ii,:5:?.— iiJiK-T^^Jme^ 
<Dnmz^<jit^L^ Al203*±^^-?CO*ffiffl!lt=#< 

[ 0 2 0 8 ] -e LTEPMAtcJ:-|>:J)-flT<50M*. ^ffilBJiO A 
laQsMW^ Al203»c7)e0iiiol%T'ib-5 7t, tf^|*||K<OTi02 
»{5^T i O2 l:<?)65inol %T'$> -5 , 

[0209] z<7)m^mimm^im\>^. hm^j 1 1 pi 

[02103 imtrnm) imb Lxmmt^^s^ymm 

i t iji^'hti^CT 1 1 iBi«(c x^xm^mmm^^wm. 
tit. 

[02113 CO^-^M-fb^^^^^SrFE-TEMT'ffi^t, * 
itEPMA-C^flf Uit t -!> . S[S*!7lO/t mc7>«*|4-?*>^> 
sSr o T w > . ««e^{illj!F6Ml2 i: lai^oeglOnnOilT 
<7)±i: LX 4 ai^O-ij;:iBt-?*^^>1Sfi£§ix, ZrOj-TiOj 

at/Zr02. Ti02*>^^r-S— <Ji:SL-7^**JI^*ft^<0*lSffl!l{C 
^<:a-^t. Al203{i«me^P«3a5(C^<:JJ-^LTV^ 
it. 

[02 1 23 -e L-TEPMAtc J: ^BffiiJcOTi 
02»{i^Ti024070mol%f (fe-Jit. t.tz^^<r> AlzOgfi 
fiife AlzOsftWOmolX-C^ioit, 

[02133 z<7)m^mimm^im\^. mmm ibm 
UizLxmk^wmLfz. 

[02143 mmmu ) rmb Lxmmt^-^ ymm 
m2iZ7FitfAm^A^mAbA(ms.^^m^^i-z 
z brnviimsm 1 1 nm^z vxm^m\mm^^mm. 

Lfz. 

[02 1 53 ^i0^^g?^b9tl^*S:FE-TEMTS^L-. * 

fzEPWiTc-^m Lfzbz^. mm^ioM m commi'f*^ h 



im.Tti)^^mfS.^iXX\'^?> . S/:: ZrOj-TiOz^tt/Zr 
O2, liOifimmfi'f-CDf^mz^K'ii-^L. AlaOb-LazPs 

[0216]-?- LTEPMAtZj; .S^i-ef<7)^*. ^MPJcO A 
hOaAii^ AlaOaMsoeOmoaT'*-:*^. i/c*®ffl!|fiO L 

Ti02i«O70iDol%-Ci5-5/0. 

[02 173 ZCOW.-^mmsm^'Srm^K HSfeMl tisl 

[0 2 181 mmmis) -rmk trmm^ti-ifymm 

Lfz, 

[0 2 19] ^<7)M-^m^tm^3itii:FE-imx'mmL. * 
jtEPMAT'^ef itztz^, wmiojjLm commk^ft- h 

<0— ZrO2-Ti02*»/i>^|,— iJcJfe-?^ 
fc. Al2Q3-U203*»^>^^— iXiM^i:^ Al203;i)»4>^ir.g. 

im.'lFtt^iomsS.^tiX^-^i,, ttz Zr02-Ti02;&>«g*^l 

"ft^mmiz^Ki^mL. ai 203-142 (^ji^f4-?<oi^ 

[ 0 2 2 0 ] -e LXEPmzX 6ii-«f<0M*. «ffiffl9«7)Ti 
02MJS^Ti02*<^65iiiol%T3b-5;t. 47^il*lSP(59 UjOji 
{i^ LazObiOSOmolX-C-feO. rtggcO AlzQsiJi:^ AI2 
a3«<060inol%T*)o/c. 

[0221] i«OS-^^-ft;!f^5g^5K^fflt\ HMMl 

[0 2 2 2] (itfit0ll3) TiJSt LTHifi-fk^^^-jg^ 
SrfflV^. *2tC5^i-ffl^c7)/kig?gEA<o;?tS:ffl(,^3t- tJil 

[0223] z<7im-^±mmnniimM i i; ii«t^, 

[0224] ^«0«-^-fk?^«»5R^fflV\ 1^16011 1 i: |i| 
[0 2 2 5] (It«c0!l4) TiMt tT0Ja-fk^^:^jg^ 

Srfflvv «2fc^-tffl««7)*^?SA<7)^S-fflv^/^j:fcJa 

[0226] C«0^g-^S5-fkiKje*J4. a@*<7lO//m<7)3i 

a^L, i/::EPMAr#WL^ct<i>5. «^^±«igio 

nmI.:lT<0± i: L T 5 SilcT)— ii^Sf^** 4> ^ 0 , ZrOz -T i 
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[0227] C:c7)^-^grtt1»*2rfflV\ ||Jfe«FlJ 1 t H 
( 3 ) Al . Ce, la^'^mitmi^im.ii^t Lfzm^x 

[02281 
[^3] 







7 




Al 


Ce 


La 


Al 


Oe 


U 




1 


6 




1 




0.03 




1 




0.03 


1 


5 






18 


I 


5 




1 








19 


1 






1 


5 






Z 


5 


0.03 










2 


5 











[0229] ( 1151^16 ) m 3 iZ^'rm^(7)7mWiA t 
[023 0] <r<0«-^g?'ft!fei^*t'FE-TEMT'«^L. i 

CO— <s:s^*> A> ^fiS; $ #i . Al 2 03 -La2 03 m-^mitmi)^ 

[ 0 2 3 1 ] LTEPMAtJ; -S^^R-COM*, «Mfi!lcO L 
azQsMfi:^ U2 03»«O60iiiolXT'*> 0 > l*fl»OCe02*{4:^ 

[0232] C<04S^®?^t:!ili|»*2:ffllV SSift«?iJ 1 i:|3| 

[0233] ( mtmn ) ^ s iz^-tm&(r>:immA t 

[0234] ZtDn^m^tMi^^FE-TEHX-mmV. * 

fzEPmx'-i^m Lfzbz^. nm^iou m (DrnmiLft- 1> 
CO— A> ^>^ifig $ ii . Al 2 03 -La2 03 u-^mit^t^ ^> 

=5r^— <#:St^i: . Al20b*»ii>=3r.S)— iJcti^i:. Ce02*>^) 

"^oymmm^^K^^h. AijOa-LajOsJi^me^ort 

[ 0 2 3 5 ] LTEPMAtC J: ^^$fiOM^. I^^<^ La^ 
Ce02 McOTOmol o . 
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[0236] ^<D^^-mm^^m\'^. mmm i tm 
[02371 ( mtmi& ) m s iz^-ri&m>:mmA t 



[02381 CK^a-^MYkftJ^^^^FE-T^-Cffi^L . * 

fzwrnx'^m Lfzt^ib. %k^m\ojji m (ommtTt^ ^ 

[0239]-!- LTEPMAtC J: S^^flfcOS*. ^SfflJO A 
l203»{±^ Al203fl;cO65mol%T*)0. rtSScOCeO^AJi^ 
CeOa ac7)65iDO 1 %T' ?> o ?t . 

[0 24 0] ^c7)«-^M>fi:*a?5^*^fflVK m^mitn 
[024 1] ( ^jgfiRiiQ ) ^ 3 tc^-r*a«^7jQ§?g A 

fcEPMAT^J^^ffL/::^:^^. 1^W^\0um(mm&=f-b^h 
<7)-<):f4^*-/?>li^$ix. Al203*^^^-&-J>:®-?i:. 

^U\>z^<^^Lx\^^rz. 

[ 0 2 4 3 ] LTEPMAt J: S4i^9f<JO^«. P^gficO AI2 
Osfifii^ Al203Sc7)60fflolZT'&0. *fflMcOCe02*li^ 

[0244] mmitn 
kzLxm^iwmLtz. 



[0245] {imm5) m,3iz^^mLco7mm.p^<D 
^t-^^^x\f^fz. 'MmtL'^iinmonmTco^tLx 

4^c^-»:j^^*-^>««$ix. Ai203*-^>^:S-<):SE 

^i:. Ce02^^^^^-mi^t. Al203-La2 03*^^>^^ 



[0246] z(7ym^mimm^?:m\^\ mmmitm 
mizLxmM^mmLfz. 

[0247] ( imm 6)^3 iz7jk-i-m&(07m}&Aco 
i^^m\^'^fz:iti:j^mkmmi tmrntzLxm-^m^m 

^^?:mm Lfz. ^ c^m^m^mm^?:¥E-TE}\xmm 

^*^^.^oTv^/-. mmtFimmonmT<^^tLx 

'=Fb. Ce02*^^'^^-mi'Ftmmm-iZ'^WLLXm 

[0248] oa-^K-fbif^^^^^fflV^ IISS^J 1 i: |5) 
( 4 ) Al , Ce, Zr/ Y^«^®>fb4aa*^fi*fc L/cSP 

[0249] 
[*4] 




ttnmi 



Id 



0.4 



0.2 



0.2 



0.2 



0.2 



0.4 



0.4 



Cb 



2r 



0«6 



0.6 



0.8 



0.6 



0.6 



XT 



0.01 



0.4 



0.4 



0.4 



0.4 



0.4 



0.4 



Al 



0.2 



0.2 



0.2 



0.2 



0.1 



0.1 



Ce 



0.4 



Zr 



0.6 



0.6 



0.01 



0.01 



0.4 



0.4 



0.01 



Al 



0.2 



0.) 



Ce 



IP 



o.e 



o.e 



0.4 



0.4 



[02 50] ( mmmo) vnt Lxmm-^ v h u ^m, 



[ 0 2 5 1 ] -e LTEPMAlCi^:«-*f<^*, F«5^OCe02 
M£^65mol%-C*-5;t. 

[0252] z<7)m^m{m!m^i:m^\ mmm itm 

mizLxnmirmmLtz. 

[0253] (mmi21) YMtLXt^^ yhO^J^^ 
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v^s. ^t:cd32f}imm'=f(7)^mmizf^<^^L. zro 

2 -Y2O3 {±mf4^ cortgstc^ <-i^^LXK^fz. 
[ 0 2 5 4 ] LTEPMAtl i S:}J-«fOfea. *fflHI«Ce 

02»{i^Ce02M(:O70iiiol%-C-3i 0 . f^gBOYjOaiiiikVzOs 

[0255] ::<7)m^mimBMi:m\'K mmm itm 
mizLxMi^immvfz, 

[0 2 5 61 (mmm22) YMktXmm^ ■yhO'^J'^ 

h^ji-iX^^tz. m.miLf-^m.monv^xT(r>^ti.x Am 

^Tt. Zr02-Y203*»4>=5r.i.-iJs:^Tt*^'^>«^$tx.-C 

Y2O3 tiJiA^^ <50^ffifi!tc^ < LT V « 
[0257]-?- LTEPMAtc: J: S5i-WOtS*, rtSPiOCeOz 

[0 2 58] ^<7)a^M^t!|^^*$:fflVV HMMl iilal 

m.hzLxm.'kmwkLtz, 
[0259] immmi) yw± Lxmm^ v h 

s-Mv^>t ; i: mji-ws^sfefi?! 1 1 mmizLxm^mimm 

1 tzEPmX'^tH Lfzb^l^. fiimiOu mcO«^Kr^*> 
^ T I . <g»f4^(ieglOniiitiTi!0± t LT 4 a 

i:. Ce02^>iy^j::h—i!m'7-t. Y203-Ce02*>^>^rS— »: 
t . Zr02 -Yz O3 ^> ^ — iii:^^^ i: ^>«^S ixT 
V^S. i/it:eO23!)«4^ii^c^«BBfl0I(CfK4^^t, ZrO 
i-YiOsl^mmi^cOf^BiZ^ < ^^LX\<^tz. 
[ 0 2 6 0 ] -e LTEPMAtC J; ?>j^9T<^M. ^WfiSOCe 

02 *{i ^CeOi fi<7)65iiiol %Th *) , gP^^Yj Q3 fiJi^ Y2 O3 
m<D70ml%Vf)-:>fZ, 

[0261] z(7)m-^m^m^^^m^K mMmi tm 
mizLxfm^mmLfz, 

[0262] (mmmzi) mmTfi^i=-'^j^9ym^ 

M%«0iSl!^k7|<3g/K (H202i: LT 124g 
[0 2 6 3] iJt?Sger;P5-'>A9**?fe 0.2^)U 



[0 2 64] ^tylZ^ :t^i^iSK>^-'Pn-;P27jcfn^^ 

[0265] S ^iZ^XCDm^i'i'^X'^ h&<D 1.2 
f&t;K?5 NH3 Sr^tf 1000cm3pfgL;t. 
[0266] RfE^lltc^^^n^iQg^KOika^Aii-C;^;^? 

^ fc: 1 ^mmt. :^im&c ^Mx.^^f,zi mmm l 

fz. ni^itfz-imm.imimmmm ^-Fm-mmL. 

:k^'i>l,ZX BOO'CT'S^iaaL.. ^hiZ 500°C-C1^ 

mismLtz. z<DiBLmm^i±^'Pizx 7oo-ct5i§s 
[0267] zcom^m-im^^^fE-iEHx-mmb. t 

fzEPmX"^m L;t C: -?> , i&@*!jlOx< m<7Mmt=¥-i3^ h 
tSi-^X^^tz, mS-?{ifill@10nmJilTO±i: 5a« 

CeOz*^^,^*— iJiCfii^i:, Y2C)3-Ce02*»^>^^— <5:f4^ 
AlaOa-LazOa*^^,^:^,— <J:?4^t, Zr02-Y203A>^ 

Q3, Al203-La2 03*»'<gmi4^<Ol*I^t^<:}i-ffiL, ZrO 
[0268] LTEPMAtC i S^WiO^:^, rtgCcOCeOj 

M{i^ce02»<?>70KJi5;T-3i 0 . mmm<mi^mtmz% 
[0269] ^<oa-&®?^L!t?95^5i€2:fflv\ msm 1 t H 
[0270] ( mm75 ) ^4 \iz^-tw^<r>7Y.mmp^ t 

*SrFE-TEM-CS^ L . * JtEPMAftH"*f L-Tt i: CI . «ifl 

nmUiTcOit LT SS^iO— <Xm^'*^^>^fi£Stl.. Alj 
Q3*^io^j:h-d^W^h . Ce02*>/i>^?.— fc . Y2O 
z-^ii}^htch-d^W^t . Al203-U203:i:)»^>5Sr^— 
©^^i:. ZrO2-Y203A»/i>J5r^-<>:«i-?fc*»^>i^jS$ixT 
\i^h, t.tzCeQ2-h<mm±l-<r>m^^\:Z^<-!ri-^L. ZrO 

2-Y2 03 \mmL=i^^mz§^ < u -c v ^y-c. 

[ 0 2 7 1 ] -e LTEPMAfcJ:^^;W<7)^||^ ^ffiiScOCe 
02»{i^Ce02»<065mol%-r-*>0 , f^lKOYjOaiti^YzOa 
»c7)65mol%-C-fc-5;t, 

[0272] C<OS-^®^Yt!il^5|5^MV^. mmm l 1^ 
[0273] ( llliCT26 ) «4 t^-r^O*^?K A t 

mzLx^-^mw^A^^mmhti, z<nm-^^imwi 

M^?E-lEVtX'Wm L , * tzEmr^-^m l^fziL^Lh^W^ 
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nmmT^O^i: LX S^c^-imT^^^m&^tL. AI2 

03*-A>^^-<J:S^fc, Ce02*-^>^rl)-J^ft^i:. Y2O 

Y2O3 (i««m^<0«BD{fflfc^ < ^^fi LT V 
[0274] -e LTEPMAHJ; ^:}^$fc7)M*, P^gS^OCeOi 
{4^Ce02*070molXT'*> 0 . aHfRI<?5Y203*ti^Y2O3 

[02751 CtOS^-fbl^g^^^rffllK 1 fcH 

[0276] mmmi) a4 tc^-ra^iOTicig^sAt 

^SrFE-TEMT-S^L. tfzEPmX'-^mLfcb:!^. 
mOjx m tfOmfi^ *^ ^ o T V ^Jt . {±!iasio 
niiJilT<7)±i: LT 5^c0— iJ^«ft^*>^>m$ix, AI2 

Oit^h^xh-mi^t. CeOii}^C>^^-<m^t. Y2O 

«£-?t, Zr02-Y203*>^,=5r^-<5*:fii^i:*^A,1«^§ixT 
tr^S. */iCe02*5^^^CO^BillC^<:»-^Pl,,. ZrO 
2 -Y2O3 l±«|«S^ <^l*3li5fc^ < LT ^Jt . 
[0277] LtEPMAlCj; S:Ji-ef(?5^*, affifflJcOCe 
02M{i^Ce02i<7)70iiiol%T'fe 0 , rtgB«^Y203*tS^Y203 

[0 2 78] ;i<Dm^mimmM^m^K m^mi tm 

mizLxmm^mmLfz. 

[0279] (it®M7 ) m4 i,z^-rmi&<07mmAcr> 



^=^4: , CeO2-ZrO2-Y203 *»^>=3rS— JiCfii^i: 

[0280] z<7)m^mmm^^m\'^. mnm itm 
mizLxmimimmLfc. 

[02811 ( imm 8 ) «4 tC:S-r«l^<7)*^M A«0 

mm^m Lfz . z (7)m^mimmm?:FE-Tmx'mm 
^*»4>^-5-cv^?t. mmii=Fi,mmonmaT<7i^tLx 

2McD-'mitfi)-ii>m^^ti. Al203-U20b7!)»<i>55r4 

— <^:t4^ b . Ce02 -Zr02 -Uj P3 -Y2 O3 *^ ^> ^ I. —mi^ b 

i)Hmi^l,z^Lxm!&^ilX\>^?>. ^LXEPmzJ: 

[0282] zcr,m-^mim'B^i:m^\ mmm ibm 
mizLxmrn^^Lfc, 

[02831 ■ mm>-^tl'^tl<^>fSm^ 35cm30 

"rXhi^-Xm^ (a:S20nim, ;ft$41iiim) CWOHit. 

[0284] 1 ~ll&t/J:b^J 1 2 coM^ajtc^ 
^5{c5^f^:-r^W;<fX$:^5{3^-r*fttc:T10 

[0285] 
[^51 



I Rich 



I Lena 



IS) 



ill 



co« 



(X) 



(sec) 



10 



ID 



(Vain) 



20 



20 



[02861 mmmi2~~i5&x/imm 3—4 <r>m^iz^ 

V -iT . 06 IZTik-f^ j:?. ^ * 6 tc^-f-^fc T 10 

m^irz^iz^L^t^i^ m-cx'5\^^w-i-^mifM 

CO(Tfl»/B>(ZSS} 



I Rich 



I Lean 



(1£> 



COi 

1%) 



[0287] 
[^61 



SOt 
(pso) 



200 



200 



H«0 

SSL 



Ht 



(sec) 



10 



10 



{L/aip) 



20 



20 



[0288] mmmi6'--i9&ifimm 5-6 commiz-:> 
[0289] mmm2o--'2mx/imm7S(7)nmifZ-:> 

L^*-% 800'C'e5B#ra«it-rSSiA^i^2:fif-:>3to 
[0290] 
[^7] 



I Lean 





Oi 


COi 


HjO 




{Sit 


it) 






W 






1 


4 


3 


3 




20 



[0291] m^Mmik<o^mm^^&mMm^mm 
immmizsm. l , mmm i ~i9&ixifcK«?ij i ~ 6 <o 
mmtz'o\,\xim8iz7^-r=E'rJi'/f:^^^8 ts-r^ff 

twTl#fttS5tgiEa§-«i:. ||J6^J2(b-275.t/Jt«f#iJ 
7—8 ff)mMiZ-0\ ^X (4^ 9 tC^f ^: fii'^X dZ 
^■t^frTgEi$-y:, iiX^tt 100°C3&^^> 400'CiT'lO 
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[0292] 



I Rich 
i Lean 



C0(7S%)/H.(25U 
112 



2 



(X) 



OA 
0.1 



0,16 
0.16 



0. 
(X) 



0.32S 
1.326 



00^ 



HiO 

a) 



Rs 



5Sg 



(aec) 



ilMn} 



20 



[0293] 



[^9 3 



I toaa 



00(7SSS)/H«<26X) 




NO. 


0« 


CO. 


flfO 


tfi 




<X} 




W 




(X) 






(L/niii) 


1 ' 


0.1 


0.16 


0.825 


3 


3 1 




20 



[0294] •t LT -?■^^-?■^^^0M^i^-oV'>T#^S^c7)H 
mbL/iB#cOfiJg (50%Jffl:aK) ^-irtl^'tlMibfz. 

10 2 9 5] ii'i^MiaEt-oV^TWAIfiKtSmcO^- h 



-r. ^10Jc:i3V^T. r Fresh J {iWASei^BySrS^L.. 
TAgedj {ilHASElfeSSrS^-r. 
[0296] 
[«101 







BETlta®IS(mVs) 


HC-50% 






Fresh 


Aged 


CC) 




Al, Ce, Zr, La 


150 


78 


244 


i_fj Jill n 


Al, Cs, Zr> La 


155 


83 


251 




Al, Ce, Zr, La 


148 


79 


256 




Al, be, zr, ta 


145 


79 


281 




Al, Ce, Zr, La 


150 


7G 


241 


%tfit^ 6 


Al, Cs, Zr, T.a 


147 


75 


248 


7 


Al, Ce, Zr, T^a 


145 


7? 


250 




Al. Ce, Zr 


151 


72 


258 




Al, Ce, Zr 


153 


76 


262 




Al, Ce, Zr 


156 


75 


268 




Al^ Ce, Zr 


152 


71 


263 




Al, Ce, Zr« La 


140 


65 


272 




Al, Ce, Zr 


iro 


65 


270 


^^13 


Al, Zr, Ti 


146 


84 


237 




Al, Zr, Ti 


148 


83 


239 




Al, Zr, Ti, La 


160 


87 


232 




Al, Zr, T]« La 


157 


^ 


235 




Al, Zr, Ti 


166 


72 


245 




Al, Zr, Ti, La 


152 


75 


244 




Al, Ce, La 


81 


52 


205 




Al, Ce, La 


85 


58 


210 


^MIS 


Al, Ce 


80 


60 


21E 




Al, Ce 


82 


51 


214 




Al, Ce« La 


71 


40 


213 




Al. Ce 


70 


3S 


21/ 




Al, Ce, Zr, Y 


130 


56 


m( 


^Xiobi^21 


Al, Ce. Zr. Y 


120 


52 


206 




Al» Ce, 3fir, Y 


122 


55 


5>04 




Al, Ce, Zr. Y 


128 


51 


205 




Al, Ce, Zr, Y, U 


135 


82 


203 




Al, Ce, Zr, Y, La 


131 


60 


202 




Al, Ce, Zr, Y, La 


128 


S3 


200 


^«^7 


Al. Ce, Zr, Y, La 


\t( 


59 


199 




Al, Ce, Zr, Y 


\Z( 


46 


215 


ite0i8 


Al, Ce, Zr, Y, La 


124 


45 


214 



[O2 9 7]5fe-flU60fliJt«S0!llOJMRJ:O. Hit 



[0 29 81 ^tzms&m2timmiir]mirXi,mm 
[0299] Li)^Lmmmi tmtm2^:im-t^t. 
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ustM 2^0 hmmm i *^@fir v . o ^ix^et 

1 0Mmmi>Z^ < 4J-^B$ It . Ce02 -Zr02 Eljf #:*»4> 

[0300] * ^USStFj 1 , iyS0!l3ai>"|gStM5~7 

tOjt«2J;D, ^jg^SA^fcOAlTU^CO^^ai. Ce/Zr = 

Ce02-&02|SJgf*:Srl^tii-ft^-rSJt«>tc:j>'ft^S AI2CI3 

[030 1] ^Lxmmma-^iibimmit^imr 

[0302] mzmmivib imm s i:imri> t.m 
X'h'o, mmmi3X'ii}^m&^<^mmtz zrOj-TiOz® 

[0303] tfzmmmutmmmu^im'r^ t : m 

^>i::La^-^^rt7t$jl*'C35^. f^^?-^ LajOaSr AI2CI3 

±^tit:CitizmmLx\>^^t^x.i^ri^. 



mzmjh.. mmmimimme J: *)m^^^k(Dismzmti 

x\i^^, :Ltnm<$:i^imi'ZXDts.iii^m^Lfz^^X' 
^^o^jSiHt; pAiQ3i3'i^<^^Lx\^htzybZd;ii<r) 

[0305]* ^:||{Sm~19«0it«J: 0 , k 
[0306] $ h{,z^ ||]fS0ij2O~23{ilt«tW 7 J; OiSfA 
Lfz^X'hi>:: t i)m^i)^X'$> 0 , 5life^J20-27-C{± 

AI2O3 i:ce02 zrOj-YjOs*^ 3mm<7m'^m^^ifim^^ 

(C#4tTV^SOfc*tL. J:tKC?IJ-C'{i:Ce02 ZrOz-YjOa 
[0307]^ UTll)!jfe^J20~23fc^SCaj24~27$rJt®? 

■r^i:, UzQsS- Ai2Q3tcail?fi<Jfc:liBiS-it-l)C:i;(cJ; 

[0308] *7t:||MM20~23{4i}Af*«OiStt*^{J{?|5] 

x'hh(^x\ wd^mkm<izinfi>vm},tmhfi^£\^:it 

cr)\.zm'^^tiyV^WSjn^^^m.Uz^-f . 

[0309] 

[mi] 









Al 


Ce 


Zr 


La 


Al 


Ce 




La 




0,26 


0,^ 


0.25 




0.2s 










0.2s 


0.25 


0.25 




0.26 






0.01 




0.10 


0.25 


0.25 




0.40 










0.40 


0.25 


0.25 




0.10 










0.25 


O.S 


0.25 




1.00 










0.25 


0.25 


0.25 




2.00 










1.25 


0.25 


0.26 




1.00 










2.00 


0.25 


0.25 




0.26 










0.25 








0.25 


0.25 


0.25 






0.25 


0.25 


0.25 




0.25 










0.50 


0.25 


0.25 














0.50 


0.25 


0.25 


0.01 
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[0310] krnws^) ^iitc^-f i a m^r)v 

25^:;ui:, :t^i^5HS?>'';i'3^;U2*W!W).25t;i'i:. 

^) 31cii)P$r|$^(<700ciD3(C^ML, >l<^?gA$rpi?L 

[03 11] — :^r. ?ii®rr;i' 5 -'^ A 9 tMq^. 25tyi' 

[03 12] $4.lc::^-Ct0iigB!ffi$r4'lD-C'#^4<0 1.2 



[0313] b'-;i&-«*Jlc4'%li?S<0^2rA^iT^;<? 
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[03141 cLtom-^mmm^iPE-imx-mmt . t 

ySEPMAT'^$f LtltZ^. mmioM m<^mm^i}^i^ 

[03 15] -fLTEPMAdi^ta-W^O^*. |^g|J<?3Ce02 
Wi^CeOa ac060mol%T$> 0 . ^mm<^ AljOaMfiik A 
1 203*<7)60iDol%-Ci> o it . 

[03161 :icDm^imimm^ 2oog t , jsiiryi'S 

n?A6*W^»42gi:. S'<.--7>f h l.ZgmfWa 300 

g i: ^ Sse-K-/!^ 5 Mzxn^ • zi-^ L , ^ i^T ^-SD 

i60g/L3-M.. norcx-ms^fikLfzm. eoo-c 

[03171 Pt(N02)2 (NH3)27KJg}R^ffl»,>TPt 

iimt, i^n'^izx mx:x'immm^Lxmimm 

[0 3 181 dilZ. a-MzOiW^ (BET J:b^ffiW75m2/ 

L, ±%f^l,zx SOO'CX'lB^mMf^Lfz, RhcoiBJtM 
ti. 6'-Al2 03Sj'*40gtC*tLT 0.3gT-S>^. .r<?D84igE 
«)5^ lOOgi:. ffiS!T/l'5-'^?A6*W!|a30g, Jg^- 

v>f h 5 g. at^M* I40g ^S5^4f-;i^s;KCT^i^ 

fc. Ztl^miMi^mmi.za-hL. 600°CT1B$^ 

^t-ciS2S!i!ji®?:?Bj*L^^. m2fmmit. 
[03191 (.^mm9) mniz^-tj: a ic. m^r/i- 

Ol^r/U 5: ^7K500ciii3 (jijgM L T ^ S * B 5: ffl v ^ ;t ^ 

[03 2 0] C:Olg-^^!|«S«8*S-FE-TEMTia^t. i 
;tEPMAT-^5f L^i i: C 6 , f4fl*«?10)U m (OWMil^i}^^ 
-5 T V . Ji^M^ {ia@10ninJaTO± i: LT 2 g3S 

CeO2-Zr02i)-t>^i>-im^b^^^m^^itX^^i> , t 
Al20i*J<|^fe^(^BBMtC^<4^^Pt, CeOz-ZriJz 

iimMm.^(Dp^mz^ < lx v . 

[032 11 -eLTSeSfeMZSiiliaicLT^lStiSyii: 
m2M^ii^»^L^:. 

[03221 (IIMCT30) aiUC^-r J: 3 tc, «fiSeT;l^ 
5r.i>A97f<ft^0.10t/K KS-tU'>A6**l?&0.25 



^ryl'. 3r=^>-igK>'Vl'3:z;l.2?Jcftl».25^:;Way^i8J^ 
30mM%cOigS^-fb)<5g7K (HzOji: LX O.Z75^yW^*) 
31ciii3€:JiE*700ciii3tC^ML-C=3:?.7KiiigAh. ffiBST 
;|^5r:>>A 9*^1530. 40*;l^S:^7}c500cii3t^»tT=5r 
•S^k^JgB Srfflv^;>t:: i:mMiSIJ60'J28i:|5)#t LTS 

[0 3 23] C«0|t-^^^t!|%^3i5^FE-TEMTm^L, * 
^>:EPMAt'**fL/ii:C:'5, S[g*«7l0/zmCO«*|4^A>(i> 
^SroTi^f.:. ^^^{if4@10nmJ,:J[T£7)±fc L.T2^ 
CO— <X«i^A>^<i«§^l. Al203*-^>^-&— iicSi^i:. 

CeOj -ZrO^i}^^^^ ^mi^ ti}>i^m^^tlX\<^^ . t 
tl M2O3 i}^mmLf-<7)mmmtZ^ < U > CeOz -ZrOz 

[0 3 24] -eL-C^M0!l28t|Sl«tcLT^l«MJii: 
m2li4SSE@&J^tftU/i. 

[0325] (SIS615y31 ) ^IKcS^-r J: 5 l,z. mmTJU 
$x>>A97KfP!il0.40*yK igK-k'J'>A6*ft!fe0.25 
jf^i^^g!i^'/P3::^;l'27K^D!fe0.25^yPai>'}S)K 
30«J|%i:Ojag!-fbt<«7K (HjOzi; L-T 0.2r75^yl^fl-) 

31cb3 S-M*700cm3 tcff » LT =^ -1. 7l<?§?g A t , SiKST 
yl^S::i<7A 97KfP!|^0. lO^/l^Sr&ETfcSOOcmStc^^UT^Sr 

[0326] ;icr>m^m-im^^^FE-TEmymmL. t 

Al203*«Ji«?<i^iO*WMfc:^<^^ftfL, Ce02-Zr02 

[0327]-?- LTllfi60!l28fc |Sl:^tcL-Cl^ 1 ftJiiiJgt 

m2M«SSrffMLfv:. 

[0328] < mmms2 ) mmz^^ o iz . j^kt/p 

[032 9] Zcr)W.^^imm^%:FE-TEMX'mML. t 
^cEPMAT'^^f LfzbZ^^ mmfiflOM m<7mmL=f-i}- h 

ceOi-ziij2^^(>^^—mif-bt^^m'^^itx<^^^. t 
fz M203t/^mmm'<7)mmmiz^<-i^^L, ceOz-zrOa 

limM<LT(^f*imz^ <j^^LX\r^ti, 
[ 0 3 3 0 ] C (Om-^itW^mil^ 110 g/ L i: 

jsttr;i' 5 -^^**>'5o g/L*4 ixs J: 3 iciii fmm ■ 

^m^Lti:ibm-iimm0^i2&bmmizLxmiMmm 

bm2nmm^m&Lfz. 

[0331] mmm33) mmz^-n o iz. mmrji- 

S J^"^ A 9 tJ'^I??!^. OOt/U^r^JcSOOcmS tc:®^ LT^-S 

7mmBim\ ^fzz b ii}^Himmm2&b mmtz lt«-^ 
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[0332] ^0«-^K-ft,45j«»*^FE-TEM-r1i^L , ± 

fzEmx'^m Lfzt::^. m.m-)\OM m co«i^?^*> 4> 
^ o -c V , <gme^ {if4sionnimT«o± t tT 2 

Al2 03*>'^iSf4i^^«®M(c^<:«-?5L, Ce02-Zr02 

[03 3 3] -f LT«14T;l-5-tij^*2rfflv^-r.IcO^S-^ 

160g/L-^i<xSJ:3lclll8!l!«UlSrJg 

[0334] mmm^i) miuz^-ti. o iz, sssit/u 

30*a%(i0)i§^^ti*** (HzOjtLT 0.275^:/l^*) 
Blcms ^ JiE7i;700ciD3 L t S zk^^fic A . iSMT 



[0335] C:iOa^K^LI^a*$rFE-TEM-t1B^U. * 
!tEraAT5J-«f L i^c i; C: ^> . «iS*510/x m iOI^I©^ 3&» ii> 

tz M2^tfimmkT<r>mmmi,z'$^<^^)^. ceOz-zrOj 

[ 0 3 3 6 ] -e tT^s^4Ty^s:^e^*Srfflc>r^<o«-^ 
ie<t:iRj&^** 160 g/L-^* J: a t^m 1 nftSKii 

2mkm^m^\.fz. 

[0337] {mmMi5) miUz^r^-ti. ?«®!T;l- 
* - ^ 9 7l<|P?%l2. OO^r/U. iSB!-fe 'J A 6 7j<fCI1^jO. 25 

30«»%<OjiiSlt**7K (HzOjtLT 0.275^:/I^^r) 
31cii3 Sr^7j4700ciii3t;?fMtT^-S*^^AS-ffll^7t:i 
i:J':H^Mill5S^J28fc|51«lCLT1S-&Kik!l?!ia*2:P»t 

[0338] i<7)«^K^t;?%S**$-FE-TEM-m^L, t 
itEPMAT^i-ef U/C i: C: -!> , mS*l7lOju mcOJg^^ **^> 
^ -:> T V , mS^fif >i@10nmJ.:JlTi7)5E t LT 2 

;t MzQ3i)^mWm.=i-crmmmi,Z§.<,'ifmh. CeOz-ZrOz 

[03 3 9] 'eLT^^i±r;^5-^gi5f^f■fflo•r^o^■^ 
®i<fc)i&s^*7&< 160 g/L-^i as J: a ten 1 mm 

2nmmt:m&Lfz. 

[0340] (mmB(>) mmz^-tj: a mmrji- 



*?§?SAi:. ffiKr/ps-'>A9*ftm25^yp, mm 

Wi|?!)0.25=e;ps,U''?iS3oaM%^=o3S^-f[:7f<«7j< (HjOzt 

LT 31ciD3 2r^*700cm3tc:^^LT^r 

-^m^mm^^mmLfz. 

[0341] zffym^mitf^m^^vE-jEHTm^L, 4 

S»iK[^{4«4gl0niiiJiJlTcO±i: L-C2«a 

CiOi-ZiOii}^t^^i,-}m.^}::i)^hm^^tlX^^^. t 
fz Al203*^^mS^«OI*lgSt#<^?|jL. Ce02-Zr02{J: 

m^=F(^mmiS!Uz^ <^^Lx^^fz. 
[ 0 3 4 2 ] -e Lxmmfmt mmiz txm 1 fmrnt 

m2M!^immLrz. 

[0343] (mimsi) e-MiOsmmzfttx. 
mmiB'^Lrz. 

[0344] {iiMm9 ) mniz^i-x 0 iz. lisr/w 

$r:«>A9**flt0.50^/K 5il?-fe U A 6 *^n!|aO. 25 

=L)V 2 7jc^P!fi!!)0. 25^:;l^&y)iJK 
30aM%cOjiS!^brKS7K (HzOifc LT 0.275^;!^*) 
31cni3 I200ciii3 LT ^1. A -> , 

L/C. 

[ 0 3 4 5 ] C 0«-^®?-fb!|%^5|55:FE-TEMT-«^ L. 4 
/cEPMATdi-WL/cti'?). m@*^10Atin<?5^mf4^*^A, 

Ce02-ZrO2*»4>^r^-<JC«i^i:*»'t5Jar%-tC^i-StL,-C 

[0346]'?-LT^ com^it^m^rm t V ^SfePJ 
28i: ^«t: Lxm 1 k m 2 ftjiiayiSrJgiS t/vT. 

[0347] nmmio) muzTik-tj: 0 iz, mmr/i- 

^/P. jj-^j/^>''yU3ri;^27KfPW.25^:;l'. 
>f> 67KW^. 01^:;WSt^?iE30a»%<?5jSSS^bJ<« 
7k (HzOji: LT 0.275^yl^^r) 31ciii3 StJ^tK 1200cm3 
tc^ML-C^'&7K?§?KAS:ffil,\ Tfc^B^ffl^-i-r*^ 
?KA «r 4^^at(C-Stc»I ^ k m\MW\Sm t 

mmtfZ Lxm-^mimm^^mm L;t. 

[0348] Zerm.^mtW^mt:PE-™X'm^L. i 

/cEPMAT:8-?f L?t t ^ ^ . ^im^lOuTn<r>mM^i^^}^^^ 

^■oX^^fz, Jg*e^{4eglOnmJJiT«0±t LT2i^ 
CO— <J:&^*» ibises tL, AlaOs-LaaOsA^^^^— iJt«i 
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2sb mmiz Lxmi fmm tm2 tmm Lti . 

tic (ll:fl20mm. :g$41inm) izmK}liit. meiZfjktfzRi 



[0351] m^mifkc^^mm^^mm^mmMmm 

[03 52] 
[^2] 



lira; 



I Lean 



0.1 



0.1 



CO 

SSL 



KO 

(perd) 



0.16 



0.16 



COi 
(X> 



Oi 



0.325 



K325 



H<0 



aw 



11^ 



19 



(Total-Flow : ZOi/bUii) 



[0 3 5 3] 



[«13] 
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EC 


KO 


CO 




80g 


80s 


&-Al,0a 


40 


324 


271 


272 




80s 


80s 


0-^1 iOj 


40 


316 


264 


862 




80s 


80s 


0-AIiO« 


40 


328 


2:(^ 


274 




80s 


80.^ 


^-AltOi 


40 


327 


272 


270 


mmm 


llOs 


50 s 


0-AliOa 


40 


321 


268 


267 




ms 




0-AliOa 


40 


323 


267 


265 




160 s 




0-Al,O» 


40 


31S 


264 


284 




160 s 




0-AliO> 


40 


318 


264 


203 




80s 


80s 


9-Al>0. 


40 


326 


273 


zn 




80g 


80s 


4«S A1,0. 


30 


3H 


258 


269 




80s 


80s 


0-Al>O. 


40 


336 


2S0 


2^ 


1 JtttfiUlO 


SOS 


80s 


0-AliO. 


40 


336 


288 


286 



[0354] ^iBtcfct^r . mimi£r>fmi.i3iiMtm9 
[0355] s.fcmmm29iimmm28x •)vsit*^'s< ^ 

[03 56] ^0!l28 . 30 . 31^Sm.-t^tm^M2&tfi 

mzi&i^m&izmti. pmwLAt^mwiBiz'^itihm 

izis±iXi>mWiTJl'i:=^'^J^M.tiS&T}Uii'&^(0 



i,zi,mmi3^h^t^t^tit. 

[ 0 3 5 7 ] LTIIM^J33. 34, 35C0^« i 0 , iStt 

[0358]$ ei,izmmm2&bmtm36ffiimx *) . s 

SC:i:**i5*»0, IISS0I128<O J: d t^ifeC Al203-Ce02-Zr 

[0 3 59] tf^mMt^2&. 37cOJt«J:0, ±M(r)^2 

( 6 ) *)m^^iifzm^mimmmi:mi¥ 
mrti'coizm^'^^yiimm^m^i . mim<7)fm.tLx 

[0360] 
[^14] 
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Al 




« 






it 




1 '^^ 




Ti 






1 












0.6 


0.4 










1 










1 


O.G 


0.4 










1 










1 


0.6 


0.4 








?mmi 


1 


0.6 


0.4 






1 






m 








2 












0.6 


0.4 












0.6 


0.4 






2 


























0.6 






0.4 














1 


0.6 


0.4 










55 


O.S 


0.4 




















1 


o.s 


0.4 






1 
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0.6 


0.4 






1 














1 






0.03 
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0.6 


0.4 
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0.6 


0.4 



















[03611 mmim) t'-;^?-tt'tc5g^r/w5 --^ 

•fr;^^:. >r«Otfc^2:?t7ai:i:tt^ 0.12MPa. 110°C-e2^ 
[03621 dZ\,^Tmiik<^itmi:-^tsmMI,z. TfE<7) 

!t. -eLTt#^>iXitim^^?Sfcti>{C 0.12MPa. 110 

[03631 ^co'ikmm^ 3oo°cT 3 ^mvjL±.{s.m l 

1 :Zr:Ti=l : 0.6: QAXh^, 

[0 3 641 ZCOM-^MimBm^^PE-TEHX-mML. t 

fzEPmx'-i^mLfzt^^. i&mo\(ium<nmm=f-t^i^ 

8 nniT . 8 ± 3 niiO|gHt:50nmJilT«0*B?L«0*IB7U?a£0 

[ 0 3 6 5 1 LT kU(hf>^W£^n=^<r>nmz^<-!ri'^ 

l203fi<^niol%T'S> 0, *ffifflSOTi02*ii±Ti024c070 
[03661 $ '^>t3Cc7)a^g!fl:m"*{i. ■^'^{ZX 
mTT-$) ^ »tt LT I , 

[03671 f#<^>iUt«-^g!'ftm'* 400 g i: . Wl!T 
;l'*:zT>A67j<fPl5?42g. S^— v^f h 7.2g, *t?|< 3 
00g2:4iierf<-;U*;l^HTig^ - 6il*L, ^^v-'r^SD 



>-Sg^y'J::^''N— ( 400^^;^/^y^) 

200g/Lr7— hL. llOrX-jllWaftL/Sf*. 500 

*C-Cl^r^MBg;UT3-hii5r?^BgtJt. i^^StcjECfC 

OOgcon— h®SrJg^t3^c. 
[0 3 681 -e<OSfc. i'-hoyr^syaik^ic^jg^ 

fflv^-CPt$-«R«fi»L., ;*;:»4'fcT300'CT'lB#r^^gfig 
:*:^(*>tc:T 120*C-e6B?FlSMBgL^. $ f^lzwm^^ 

Rh*< O.lg. Ba*»' 0.2^:;l', K:^)i" 0.1^:;U--C'#>-& . 

[03691 (mmm39) mmB(/)m[sikiz^i'ffJb 
M^^Lfz. ^cr>m'^m^mm^%:fE-TEnx-wmL. 

:m L . zr02-Ti 02 iiwm^(7mmmtz^ <^^lx^^ 

[03701 dio^^gg-fb^sg^jissrffl^v mt&if^B&t m 
mizLxfm^wimLfc. 

[03711 ( mmmm ) mmA *^ j^^m?: mm ^^fz 
mzfm.^'ffi)^t^-ot:::i t mmms&m t id^k: l 

iOrtSStC^ < ^i-^S U . Zr02 -T i02 {i^^^coaSifflK 
[03721 .1 oa^@!-/t;!^^5l5^fflV->, HSi^St |3I 
[03 731 (HJgm) ?§?SAi:LTffi'Kr;l^5-'> 

^KiHifeWBst nm.i.z Lx^^mm^^m^i^tz, 

[03741 C:<0«^SKI:!^*SrFE-TEMTt^L.. i 
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^, 

[0375] <li7)^S^ig^t?«I«»*^fflVK ^M38fc|n| 

[0376] ( mmmi2) jgySAtf^wssr/ws -"^ta 

[0377] c:i7)a-^ig-ft:ifJ!iS^**fflv K UteMsst H 

[0378] ( mmm'i) m^&A t lt jj-^ i^?^ i^^p 
eommmiz^K^^L, zro^-rio^imw&'^i^mz 

[0379] i<Olt^®5Yb!feS^5l^^fflV\ mmi&t PI 

[0380] (^fififi*i4) M^gA(t^<7)^iggr;^$-'!?A 

{mbmmi>zLximi:miii^-^fz. acv-^^w^so 

1.2fgcOTV^::=.T7i<lrJP;l. i!i:i''>T'HJg-ft^:J' 0.4 

=t)\^^:mmLti7i<.Mm. mmo triai-xim^mta^ 

it, 'i%(:>tlf-Z'it^imWit thIrZO. 12HPa. 110°CT-2 

^m^mmLxmLtfz. ^ertmmt&imtmmizL 

[0381] z<7)m^mmmm^FE-TEiiX'mmL , t 

^oTi^Tt, -et-c M203ipwm:&f-co[^^iz^<^^ 

[0382] zcom^mim^M^m^K mmmtm 
mizLxmstirmmLfz, 

[0383] (mmms) ?§?gA*-<i>zfcf5^*fai$-ii-^c 
tkizmi^^ih^iti^'yfzzt , sx/mmBcommizi> 

^Mitm^^^mmLtz, C:£0a^ei^b!i?J^*2:FE-TEM 

x-m^L^ ^t:EPmT-»mLfztc:^. ^mmoum<r> 



^^LX^^fz. 

[0384] ::crm^mitmimi:m^\ mm0mtm 

mizLxmmirmmLtz. 

10 3851 (ll«S19«46) *§j8tAi:iSI?SB$:?I^t^7K 
mmizTy=^=^TyiiiMlXimimiii^-^. ZiUzM 

Lxmtim36tmmizm^in-yt::;i ttmammfm 
bmmizLxm-^mmm^^:mmLfz. zcrm^m^ 
mm^^FE-iEHx-mm ttzEPmv^m Ltzta^. 

[0 386] zcom-^mimm^im^^, mmmstm 
mizLXfimi:m^Lfz. 

[0 387] mmmAi) mmAtLxmmTf\^5-^ 

mm^t^^y 0.4^/USr?§»L3t;dqiM^ffl^^. mMB 
t LXm^TfU 5 --^i. 97k** 1 ^r/l'Srit^ L3t*i§ 

t jaii-JiiQfemi: mmz Lxm^m^m 

m^^MLfz, zcom-^imrj^^^FE-iEHx-mm 

^<^^L, Zr02-Ti02(4^&i=^OI^a5(;^<ii-qteL 

[0 3 88] c:<7)a-^il^^:^SJ^*s^lBv^, mmmstm 
[0 38 9] (mMi.mm mmAtLxmmrji-^-^ 

t t-cffi®rT/i'5-'>A97i<f(mj 1 'fn\^immLtz7m 
^j:ii)^-yfzz tmummmisb mmi>z Lxm-^m^fm 
t fzEPmx'^m tfzbz^^ nmmou m cojim^i^ 

ib^r-5T<r^^. -f-LT Ah03imM^'f<rmmmiz^< 

[0390] ^:^7)^g-^i?^t.lJ^*^fflV^. ||Jfe^j38fcli| 

[0391] ( mt&m49 ) A i: LTftHTyl- S 
A 9 **I!t^ 1 =^iURX/jmt9 y9V(> *W^0. OB^r^WS: 

-^l^ 0.6^:;P. WMY/f-^y (iA^)VmP!^^T)VS,— 

CO^g^S!^??9^5|$$rFE-TH1-caS? U , t. fzE?mx%1$\ t 
l&mmtJi^<n'mmt'f-ii^hti:->X\^tz, ^ 
LT Al203*«<g^T<OrtSeC^<:«-^gL, Zri)2-Ti02 

\im^=i-(n^mmiz^<^^\^x\yrz. 
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103933 iitmnn) mmAtmmB^M-^Lfz^ 
[03943-?- Lxz<om-^Siim^^^m\>\ nfs^j 

38 i: IrI « t U T Sfi^^ 2: lis? L . 
[03953 <StliM>lgMfl'y38~49ai/Jt«SlE0!lllOftl5 



[03963 
[^53 



600'CT' 5 





CiH. 
(CZ) 


00 
(X) 


NO 

iwm) 


CO, 


0. 

it) 


H,0 
(%) 




iRicfa 


0.34 


5.60 


0.005 






3 




1 lean 


0.07 




0.08 


1] 


6.63 


3 





[0397] tfzmmm38--49Rx/im(^incnMm'tm 

;«rxS:Rich4^>ra-LeanltJ)-rHlcO^#HmTt3T. 8 

[0398] 
[«16] 



I Rich 
I lean 



CiH« 



0.48 



0.45 



CO 
()() 



0.1 



0.1 



COs 



10 



to 



SOi 



0.1 



0.0S6 



Hi 



1.5 



SSL 



7.7 



HjO 




[ 0 3 9 9 ] >e Lx^iMi&mmAmmmmmmtAU 



[0400] 
[aiT] 





en* 


CO 


COi 


NO 


Hi 


0, 


H>0 








{%) 


i%) 


(X) 


{%) 


{%) 


(X) 




Rich 


0.21 


0.69 


10 


0.17 


1.5 


0.18 


3 




Lean 


0.20 


0.06 


10 


0.16 




6.7 


3 





[04 0 1 3 -?-LT03c7)M'5O^LgP^iOfflW:«^^>, 



[0402] tfz^mt 

X BKtimmmirm^L. m 

[04033 <IPfii> 
[04043 
[«183 





aSm.Q^jaS CiUi»l/0.5z-Cat> 


(■Vg) 










SOO'C 


4oox: 1 soffc 


4oorc 


500nc 


. 600X7 


^ m 






22 


51 


36 


24 


40 


28 


298 


1S5 




19 


48 


33 


25 


38 


25 


300 


154 




19 


50 


32 


23 


36 


25 


285 


160 




1 20 


48 


31 


24 


37 


25 


290 


150 




17 
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